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Abstract
This study examines the impact of the Roman invasion and occupation of central 
southern England on the genetic variation of the local Iron Age population. Three 
models are examined that purport to explain the relationship between the populations of 
the Iron Age and Roman periods. The first, biological continuity, sees no discemable 
change in the genetic variation of the population from the Iron Age to the end of the 
Roman occupation. The second model, biological replacement, proposes that the 
Roman occupation of Britain brought with it such high levels of immigration that the 
local Iron Age population was replaced by a new population from other parts of the 
Roman Empire. The third proposed model is increased genetic diversity. Under this 
model, the population of central southern England during the Roman occupation is seen 
to consist of the descendents of the local Iron Age population with the addition of a 
significant number of immigrants. The levels of immigration expected under this model 
are such that the total Iron Age and Romano-British populations were biologically 
distinct.
Dental non-metric data from the skeletal populations of Iron Age and Romano-British 
central southern England are used as a source of evidence with which to examine the 
validity of these three models. Various statistical analyses and computer applications 
are used to generate information on the relatedness of the subpopulations from the area, 
including principle component analysis, canonical variant analysis, mean measure of 
divergence, and PAUP (Phylogenetic Analysis Using Parsimony). Very strong support 
for a model of increased diversity is observed. A lower level of support for a model of 
no discemable change is revealed. A lack of support for a model of replacement is also 
observed.
This study concludes that an examination of the dental non-metrics of the skeletal 
populations of Iron Age and Roman central southern England demonstrates a 
relationship of strong biological affinity. This correlation signifies a close relationship 
between the living populations of Iron Age and Roman central southern England. That 
a statistically significant difference between the skeletal populations was observed, 
however, implies that the Roman occupation resulted in a discemable impact on the 
genetic variation of the local Iron Age population. The increased genetic diversity of 
the population in central southern England during the Roman occupation most likely 
resulted from a significant level of immigration from other regions of the Roman 
Empire.
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CHAPTER ONE - INTRODUCTION
1.1 Evolutionary Theory
1.1.1 Intraspecies variation
Subpopulations of species, including the human species Homo sapiens, evince highly 
variable levels of homogeneity and heterogeneity. Intraspecies variation can be of 
enormous value when determining the biological origin of a subpopulation, and the 
relationships between subpopulations. An understanding of the genetic relationships 
between human subpopulations can be pivotal in reconstructing the details of certain events 
or periods in human history. This thesis examines an aspect of the genetic evidence 
available for reconstructing the biological relationship between the Late Iron Age and 
Romano-British populations of central southern England, potentially shedding further light 
on the details of the Roman occupation of central southern England.
1.1.2 Mechanisms of evolution -  selection, genetic drift, geneflow, migration, and
non-random mating
Evolutionary microprocesses that may be at work in human populations, and may be 
relevant when reconstructing events or periods of human history, include selection, genetic 
drift, geneflow, migration, and non-random mating. A brief explanation of each of these 
processes, and an example of each of these processes in human populations, follows.
Selection, including natural and sexual selection, was one of the fundamental principles of 
evolution as described by Darwin (natural selection: Darwin 1859; sexual selection:
Darwin 1872). Natural Selection is generally described as a process whereby those 
individuals within a population who are more fit in their environment than their peers tend 
to produce relatively more surviving offspring. Over time, this can lead to a population 
dominated by, or exclusively consisting of, the descendents of the individuals who were 
most fitted to the environment. Selection can potentially work over a very short period of 
time. Arguably, the most discussed example of selection is that of industrial melanism in 
the peppered moth, Biston betularia, in England during the 1800s and 1900s (Kettlewell 
1959; however see Majerus 1998). Selection could also, potentially, have a large net 
impact on a human population over a short period of time if the environment underwent 
radical change or if a lineage emerged that was uniquely suited to the given environment.
An example of selection at work in recent human evolution can be found in the interaction 
between the allele for sickle cells and the mosquito-borne blood disease falciparum 
malaria, particularly in certain African populations. An individual who is homozygous for 
the sickle cell allele is at high risk of developing sickle cell anaemia, an often fatal disease. 
The allele for sickle cells appears at a much higher frequency in some African populations 
than in the rest of the human population - approximately 20% of West Africans and 10 % 
of African Americans carry the trait. This is the result of natural selection (Allison 1954). 
Heterozygotes (individuals with sickle cell trait, that is with one copy of the sickle cell 
allele), are more likely to survive falciparum malaria than those with normal haemoglobin. 
Although carrying the sickle cell trait does not prevent an individual from developing
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malaria it lessens the severity of the disease and thus allows the individual to survive and 
reproduce. In regions where malaria is endemic, this gives the individuals with sickle cell 
trait an advantage over those with normal haemoglobin. The sickle cell allele, although 
carrying with it the risk of a fatal disease for homozygotes, is therefore positively selected 
for in populations in a malarial environment (Allison 1954). Selection is therefore a 
microevolutionary process that can affect the allelic variability of a population over a short 
period of time.
Sexual selection is the principle that suites of traits in one sex are selected by the other sex 
for reasons not directly connected with adaptation, because in some other way they signal 
the individual’s fitness. For example, large antlers in a stag indicate their bearer’s fighting 
ability, but at the same time are such costly organs to grow that their size implies that their 
bearer carries very superior genes indeed; so a female will choose the male with the largest 
antlers in full confidence that by so doing she is endowing her offspring with the best 
possible genes. A recent, very thought-provoking, model has argued that many human 
traits, such as sporting, artistic or scientific prowess, owe much more to sexual selection 
than to natural selection (Miller 2000).
Genetic drift can be described as a change in the frequency of an allele between 
generations due to chance. Genetic drift can contribute to differing profiles of genetic 
variation for related populations, and is a process to which smaller populations are more 
susceptible. Two of the most commonly discussed catalysts for genetic drift are founder 
effect and bottleneck effect. Founder effect and bottleneck effect are very similar processes 
and are occasionally treated as interchangeable terms. Genetic drift often results in a 
reduced level of genetic variation in affected populations.
Founder effect occurs when just a few individuals start a new population, generally in a 
new geographic location. This small subset of the parent population will, in general, not 
exhibit the same suite of allelic frequencies as the original larger population. As a result, 
when the new population increases in size it will have a set of allelic frequencies that reflect 
the frequencies of the smaller founding population, not the larger parent population. An 
example of founder effect in human populations may be demonstrated by the frequency of 
the genetic disease Porphyria variegata in the Afrikaner population in South Africa. Some 
30,000 carriers of this disease - in a current total population of approximately 2.5 million - 
all appear to descend from two early Dutch immigrants that arrived in South Africa in the 
1680s (Elder 1997; Diamond and Rotter 1987; Moore et.al. 1987). This is an incidence rate 
of between two and three people per thousand. The parent population in the Netherlands of 
the small group who founded the Afrikaner population did not have this same incidence 
rate, nor does the current population in the Netherlands.
Bottleneck effect occurs when a population goes through a ‘bottleneck’, i.e. is reduced to 
only a small number of individuals, and then expands to form a new population. This is a 
process that generally takes place in situ. A severe reduction in the number of individuals 
in a population may result from such events as a disease epidemic, warfare, a natural 
disaster, or environmental change. As in the case of founder effect, this smaller sample 
inevitably does not carry the exact same distribution of genetic variation as occurred in the 
original, larger population. The result is that as the population expands from this reduced 
base it is not identical to the original population. A comparison between the original
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population and the new post-bottleneck population will reveal two different patterns of 
genetic variability. Often the new population will exhibit increased homogeneity, and will 
have lost some of the alleles found in the original population.
An example of the bottleneck effect in a human population is found in the Pingelap Island 
population of Micronesia. A population bottleneck occurred on the atoll after a typhoon in 
the mid 1770s left just 20 people alive. Between 4 % and 10 % of the population are now 
bom with congenital achromatopsia, or Pingelapese blindness, a combination of colour 
blindness, near sightedness, and cataracts (Lewis 1999). It has been suggested that such a 
high frequency was not present in the population prior to the decimation of the population 
by the typhoon, and that the high proportion of the population with this disorder results 
from the presence of the disorder in the very small surviving population that formed the 
basis of the current population on the atoll (Lewis 1999).
Geneflow can be described as the level of exchange of genetic material between groups 
within a species. It significantly retards the divergence of groups within a population. It 
can also, if identifiable subspecies do emerge within a species, maintain enough similarities 
between the subpopulations such that speciation does not occur. It is also the mechanism 
by which subpopulations of a species that are widely geographically dispersed can continue 
to evolve in the same direction.
Geneflow tends to occur between neighbouring human subpopulations regardless of 
whether the practice is socially encouraged or not. Geneflow can be seen to be at work in 
many human populations where, for reasons of social, religious or other cultural factors, 
one subpopulation is expected to remain genetically isolated from others. The effect of 
geneflow can therefore be to maintain a certain level of similarity between neighbouring 
populations despite an outward appearance of separation. A recent study of Y-chromosome 
distribution in certain Indian populations provides a good example. In this study there was 
demonstrable evidence for geneflow between three caste groups (Vizag Brahmins, Peruru 
Brahmins, Kammas) and three tribal groups (Bagata, Poroja, Valmiki) in southern India, 
despite the social barriers that exist to interbreeding between them (Ramana et. al. 2001).
Migration is the permanent movement of individuals from one territory or home range to 
another. Although the term ‘migration’ is sometimes used interchangeably with the term 
‘geneflow’ they are not the same thing. Migration is the movement of an individual or a 
population across the landscape to a new geographic location. Geneflow is the result of the 
potential interbreeding that may occur between the established population and the 
immigrating group.
Migration can lead to an increase in the genetic variability of the existing population if the 
immigrating population is incorporated. Conversely, if a proportion of the existing 
population emigrates from their home range or otherwise ceases to occupy their home 
range (for example if the population is decimated through disease or warfare), the picture of 
genetic variability of the population in that home range may appear suddenly to shift to an 
unrelated pattern.
Migrations of human populations are well documented and a vast amount o f evidence for 
various migrations is available. The very large numbers of people from Europe (including
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Great Britain) who migrated to the continents of North America, South America, Africa and 
Australia over the past 500 or so years are well understood (Fix 1999). Other, smaller, 
migrations such as the movement of groups of people from Scandinavia, Ireland and other 
northern areas of Europe to Iceland sometime in the late first millennium CE are also well 
attested (Helgason et. al. 2000).
Non-random mating is the process whereby an individual member of a population chooses 
their mate in some way other than at random. Types of non-random mating in humans 
include positive and negative assortative mating and inbreeding.
Positive assortative mating refers to the process whereby an individual chooses a mate 
that is similar to themselves in some dimension. This process may be observed in most 
human societies, as in many societies mates are chosen on the basis of similar intelligence, 
age, education, race, socio-economic status, religion, ethnic origin or height. In the modem 
population of the U.S. a similar educational background has been shown to be of particular 
importance when choosing a mate (Dalmia and Lawrence 2001). Positive assortative 
mating tends to increase the number of homozygotes in a population.
Negative assortative mating (diassortative mating) is the process whereby an individual 
chooses a mate that is dissimilar to themselves. It has been proposed that some mechanism 
exists to promote mating between people of different major histocompatibility complex 
types (Penn and Potts 1999). Negative assortative mating tends to increase the number of 
heterozygotes in a population.
Inbreeding, or consanguineous mating, is also relatively common among humans. Like 
positive assortative mating, inbreeding tends to increase the number of homozygotes in a 
population, which can increase the incidence of autosomal recessive disorders. 
Consanguineous marriages appear to have been desirable in Roman Egypt, with 
documentary evidence from the first to the third centuries CE supporting a figure of 23.5 % 
of marriages in the Arsinoites district in the Fayum being between brother and sister 
(Scheidel 1997). Consanguineous marriages are still popular in some populations in Egypt 
today, particularly first cousin marriages, with evidence that this has contributed to a higher 
incidence of autosomal recessive disorders in the Alexandrian population (Mokhtar et. al. 
1998).
Consanguineous matings occur most commonly, perhaps, in royal families. One of the 
more detailed examples available is that of the Hapsburg dynasty of European history. 
Philip IV of Spain married Marianna of Austria in 1649. Each individual person has a 
potential 62 individual ancestors over the previous five generations. For a couple, this 
makes a combined total of 124 separate ancestors between them. Philip and Mariana had 
50 between them. Evidence that there was an increase in homozygosity and a consequent 
emergence of autosomal recessive disorders can perhaps be seen in the death of six of their 
eight children either at or near birth (Ingrao 2000).
All these microevolutionary processes potentially affected the populations in central 
southern England during the Late Iron Age and Roman occupation. The degree, if any, to 
which they occurred will be examined during the course of this study.
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1.2 Focus of the thesis
1.2.1 The impact of the Roman occupation of central southern England on the
local Iron Age population
The central southern area of England was incorporated into the Roman Empire for
approximately four hundred years, from 44 CE to 410 CE, as was much of the rest of 
Britain. This period in the archaeological record evinces a high level of cultural change, 
with the cultural remains of the Iron Age period - the layout of settlements, transport 
infrastructure, communal buildings, housing, clothing, household goods and personal 
items - largely replaced or found in conjunction with identifiably Roman cultural artefacts. 
The central question raised in this study is, does this cultural change equate to biological 
change - that is, did the population in central southern England at the end of the Roman 
occupation descend from the Late Iron Age population, or did it derive from elsewhere in 
the Roman Empire?
1.2.1.1 Previous views on the impact o f the Roman occupation o f England on the local
Iron Age population
Interpretations of the impact of the Roman occupation on the population of central southern 
England - the degree of interbreeding or even replacement - have varied greatly in the past. 
Very few of the opinions offered on this subject have been based on an examination of the 
biological relationships of the Late Iron Age population with the Romano-British 
population. Many of the points of view put forward have arisen, to some extent, from the 
dominant archaeological and/or political paradigm of the day. Increasingly, however, these 
interpretations have been based on a close examination of the available archaeological and 
literary evidence.
Harke (1998) has argued that the opinions of British archaeologists, when examining the 
question of large or small migrations in earlier periods of British history, have been 
influenced more by political, social and intellectual concerns than by the archaeological 
record. Harke has also, in relation to genetic affinities demonstrated by skeletal evidence, 
argued that . .group differentiation has been viewed with extreme skepticism since the 
misuse of skeletal data by Nazi archaeologists and anthropologists.” (1998:19). An 
avoidance of examining the relationships between skeletal populations from British history 
and prehistory is perhaps best demonstrated by the dearth of relevant material in the 
literature.
It would appear that reconstructing the relationships between previous populations is most 
often approached through literary sources or cultural remains rather than the most obvious 
and reliable source - the skeletal remains of the individuals themselves. The reluctance to 
investigate these biological relationships persists despite the existence of an 
overwhelmingly large amount of skeletal material that is readily accessible in the city and 
county museums of Britain. It is also interesting to note that of the few studies that have 
undertaken to examine the affinities of skeletal subpopulations, an unexpected proportion 
have been completed by researchers initially educated in countries other than Britain 
(Harke 1990, 1992; Lloyd-Jones 1995).
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We can observe the influence of reigning political and social thinking, in relation to the 
impact of the Roman occupation on the Iron Age population in question, in a number of the 
answers provided over the past 150 or so years. Hypotheses on the relationship between 
the Iron Age and Roman populations of Britain that have been offered vary from a model 
where the Romans made a significant contribution to the gene pool of the British, and 
particularly the English, to a model where the majority of the Iron Age population formed a 
subservient mass dominated by a Roman elite.
In exploring the origins and history of Roman archaeology in Britain, Hingley (2000) 
examined the impact of the work of Francis Haverfield in the 1900s and 1910s on the 
course of archaeological investigation. Haverfield, Hingley argues, maintained the idea 
that during the Roman occupation of Britain the majority of the population was a 
continuation of the Iron Age population, a ‘Celtic subaltern’, which was ruled from within 
walled towns or forts by a Roman imperial elite. In this setting the Romans were seen as a 
civilising influence on the barbarian masses.
The socio-political paradigm against which this idea was set was that of Empire - the 
British invasion, occupation and often colonization of many areas of the world, including 
Australia, the Americas, Africa and sub-continental India. In the same way that the British 
liked to view themselves as a civilizing elite of the native populations in many of their 
far-flung territories, particularly British India, a view that the Romans had conquered and 
occupied Britain to the great eventual advantage of the indigenous population could 
perhaps work to assuage any societal guilt - after all, hadn’t they themselves once been the 
Iron Age barbarians under the care of the Roman Empire who so many centuries later 
founded the great British Empire? If not for the influence of the Romans, perhaps they 
might not have reached so high nor so far?
However far the social implications of Haverfield’s model can be taken, it is interesting to 
note that he did not appear to have an unquestioning belief in the moral or cultural 
superiority of the Romans: “Historians seldom praise the Roman Empire. They regard it as 
a period of death and despotism, from which manly vigour and political freedom and 
creative genius and the energies of the speculative intellect were all alike excluded. There 
is, unquestioningly, much truth in this judgement.” (Haverfield 1923:9).
At any rate, the implication of Haverfield’s model (of a Celtic subaltern ruled by a Roman 
elite) for the biological relationship between the Iron Age population and the population of 
Roman Britain is that they were essentially the same population, with the very small 
addition of some Roman administrators and soldiers, and that any differences discemable in 
the archaeological record were purely cultural.
Other early authors argued for a substantial admixture of a Roman population with the Iron 
Age population, including Coote (1864, 1878), Windle (1923), Baldwin (1924, 1926) and 
Weigall (1926). Hingley (2000:105) has argued that they did so in the context of searching 
for a unifying background for the various populations of modem England, Great Britain 
and the British Empire and a desire to distinguish the English from the Germans.
Interestingly, one of the few examinations of the available skeletal evidence from this 
period - that of Hooke and Morant in 1926 - found no evidence in cranial metrics for any
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differentiation between the Iron Age and Roman populations of England. This 
contemporaneous examination of the biological evidence yields no support for admixture of 
the Iron Age populations with any other population in the Roman period. This throws into 
relief the arguments for substantial admixture that did not take any account of the biological 
evidence.
In his seminal work “The Invasion Hypothesis in British Archaeology”, Clark (1966) 
explored what could be described as the predisposition, to a fault, of British archaeologists 
to ascribe every cultural change in the archaeological record to the influence or invasion of 
Britain by one Continental group or another. This highlights another of the intellectual 
trends dominant in early British archaeological thought. Perhaps under this paradigm it 
could be argued that the Roman occupation resulted in the emigration of the Iron Age 
population of southern England to the north and west, leaving the lowlands of southern 
England to be populated by individuals from other parts of the Roman Empire.
An hypothesis related to the invasion hypothesis is that the origin of biological variation 
within and between populations in Europe and Great Britain are the result of replacement or 
admixture of ‘native’ populations with vast migrating populations. This hypothesis is 
perhaps best exemplified by the work of Coon (1939). In relation to the populations of Iron 
Age and Roman Britain, however, Coon deferred to the aforementioned study of Hooke 
and Morant (1926), stating that the Roman occupation of Britain did not involve any 
significant migrations or admixture of populations, with the possible exception of a 
contribution by Roman officers and officials to an elite class (1939:370-376).
In relation to the question of what level of change the Iron Age population underwent 
whilst under the control of the Roman Empire, Salway has recently argued “While it is 
probably true that the everyday life of the Iron Age rural population - and therefore the bulk 
of the population - went on much as before under Rome, the underlying changes in the 
parameters within which society worked were profound.” (2002:207).
Whilst acknowledging the probable effects of such factors as the early large numbers of 
soldiers and traders, the administrators and their families, the Roman policy of settling 
retired soldiers in the local area, and the increasingly local recruiting of soldiers and the 
general influx of citizens from other parts of the Empire into the major Roman settlements, 
Hingley and Miles conclude that, “The vast majority of the population of Roman Britain 
would have been the descendents of the Iron Age British people.” (2002:154). Although 
this assertion is based on a very careful summation of the evidence available from literary 
and archaeological sources, it is in the end a supposition, as they readily acknowledge (thus 
the ‘would have been’ rather than ‘were’).
The need for a wide-ranging re-examination of the evidence for the past of Britain, whilst 
maintaining a distance from dominant social and political thought, now seems to be widely 
recognized as necessary and ongoing (Potter 2002:16). This includes the period of Roman 
occupation of the island. The archaeological and historical evidence available does support 
unequivocally the understanding that the Roman Empire, having successfully invaded 
southern Britain in 44 CE, remained in occupation of parts of the island for almost four 
hundred years. It also reveals that at many sites there was a substantial shift in the material 
culture from that of the Iron Age towards that of Rome. To determine the biological
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relationship between the Iron Age and Romano-British populations of central southern 
England, however, it would seem most appropriate to examine the skeletal remains of the 
populations for genetic affinity.
1.2.2 Geographic area and timeframe being studied
There are hundreds of archaeological sites found throughout the British Isles that represent 
Iron Age and Romano-British period settlements. There are often cemeteries or individual 
burials associated with these sites. The skeletal remains, in particular the dental remains, 
recovered from these Iron Age and Romano-British burials form the basis of this study.
The focus of this analysis is the skeletal population from the central southern region of 
modem England (see Map 1.1 and Map 1.2 overleaf).
The population being studied derives from the Iron Age and the Romano-British period.
The beginning of the early Iron Age is usually placed at around 700 BCE, transiting to the 
mid Iron Age at roughly 400 BCE. The beginning of the late Iron Age emerges in the 
archaeological record at approximately 100 BCE and extends, in some areas, to 100 CE. 
Technically, the Iron Age is considered to have ended in 44 CE with the successful 
invasion of Britannia by the Roman army. In some areas, however, there was a transition 
period from Iron Age to Roman in the material culture, thus the overlap in the late Iron Age 
and early Romano-British dates. The period of Roman occupation lasted for almost four 
centuries, coming to an end in 410 CE.
1.2.3 The subpopulations of skeletal remains
The skeletal remains examined in this thesis are drawn from several areas within central 
southern England (listed in Table 1.1, following). The population derives from sites that 
centre on modem Dorchester, modem Winchester, and the Iron Age hillfort of Danebury. 
Other sites from within or near the modem towns of Salisbury, Amesbury, Andover, 
Basingstoke and Alton are also included. In Map 1.2, the colour red has been used to 
indicate Romano-British sites, and the colour blue has been used to denote Iron Age sites.
In some instances, however, a site yielded remains from both the Iron Age and Roman 
periods. The following description of the geography of the sites draws attention to this, as 
required.
A number of Iron Age and Romano-British sites lie within or very close to the modem city 
of Dorchester. As depicted in Map 1.2, Dorchester lies in the southwest comer of central 
southern England. The red bullet which denotes the settlement of Dorchester encompasses 
the Romano-British sites of Maiden Castle Road, Western Link and Alington Avenue.
Less than a kilometre to the southeast of Dorchester lies the Romano-British site of 
Whitcombe, also depicted in red. The major Iron Age hillfort site of Maiden Castle lies 
approximately a kilometre to the southwest of Dorchester. It is depicted in blue. The site 
of Poundbury, on the northwestern limit of Dorchester is also depicted in blue. This site, 
however, yielded both Iron Age and Romano-British remains.
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Map 1.1. A map of modem Britain, including county borders, names of counties, 
and the location of several towns and cities. The three counties of Dorset, Wiltshire 
and Hampshire are highlighted.
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R eg io n S ite D a te n
Dorchester Maiden Castle Iron Age 15
Poundbury Iron Age 6
Roman 235
Whitcomb Roman 1
Maiden Castle Road Roman 4
Western Link Roman 4
Allington Avenue Roman 31
Winchester Micheldever Wood Iron Age 2
Itchen Valley Iron Age 7
Winnall Down Iron Age 4
Owslebury Late Iron Age 5
Old Dairy Cottage Roman 5
Easton Lane Roman 1
Romsey Road Roman 2
Chester Road Late Roman 17
Victoria Road Late Roman 29
Hyde Street Late Roman 5
Lankhills Late Roman 118
BFW Roman 2
SMCW Roman 5
Danebury Danebury Hillfort Iron Age 52
Andover Tidworth Iron Age 1
Old Down Farm Iron Age 3
Harroway Farm Iron Age 3
Hurstboume Tarrant Iron Age 1
Balksbury Iron Age 1
Roman 3
Camelot Close Late Roman 2
Winchester Street Roman 1
Hurstboume Priors Late Roman 1
Amesbury Boscombe Down Late Roman 13
Salisbury Cockey Down Iron Age 3
Down’s Way Iron Age 2
Basingstoke Winklebury Iron Age 4
Oakridge Roman 9
Alton Neatham Roman 2
Table 1.1. Numbers of skeletal remains included in this study, by region and site. N.B. ‘n’ 
denotes the number of individuals for whom values were recorded. This does not 
necessarily equate to the number of individuals included in various analyses (see Chapter 
Three).
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Approximately 80 kilometres northeast of Dorchester is the modem city of Winchester. On 
Map 1.2, Winchester is also depicted in red. The bullet encompasses eight Romano-British 
sites from within Winchester. Many of these sites are excavated cemetries, including 
Easton Lane, Romsey Road, Chester Road, Victoria Road, Hyde Street and Lankhills. A 
ninth Romano-British site, Old Dairy Cottage, is depicted on the western outskirts of 
Winchester. Four Iron Age sites lie to the east of Winchester. Micheldever Wood is 
approximately 10 kilometres to the northeast of Winchester. Itchen Valley, which includes 
the sites of Bumtwood Farm and Bridget's Farm, lies approximately five kilometres to the 
northeast of Winchester. Winnall Down sits on the eastern outskirts of modem Winchester, 
whilst the banjo enclosure of Owslebury lies approximately seven kilometres southeast.
The major Iron Age hillfort site of Danebury lies approximately 20 kilometres northwest of 
Winchester. This site is depicted as blue on Map 1.2. Danebury lies at the approximately 
centre o f a cluster of settlements, including Winchester, Andover, Amesbury and Salisbury. 
The settlements of Basingstoke and Alton lie further to the east of these settlements.
The modem town of Andover is approximately 26 kilometres north northwest of 
Winchester, and 15 kilometres north northwest or Danebury. The red bullet denoting 
Andover encompasses the Romano-British sites of Camelot Close and Winchester Street. 
The nearby sites from the period of the Roman occupation are Hurstboume Priors 
approximately six kilometres to the east, and Balksbury Camp immediately to the south. 
Balksbury Camp also yielded remains from the Iron Age period. The Iron Age sites 
surrounding Andover are Old Down Farm and Harroway Farm, approximately a kilometre 
to the northwest; Tidworth, approximately 10 kilometres west northwest, and; Hurstboume 
Tarrant approximately six kilometres northeast.
Amesbury lies approximately 26 kilometres to the west, and slightly south, of Andover. On 
the outskirts of this settlement lies the Romano-British settlement of Boscombe Down. 
Salisbury, depicted in blue, lies approximately 13 kilometres south, and slightly west, of 
Amesbury. With the settlement of Salisbury lies the Iron Age site of Downsway, and on 
the eastern outskirts lies the Iron Age site of Cockey Down.
Basingstoke lies approximately 28 kilometres east, and slightly north, of Andover. Within 
the limits of the modem settlement of Basingstoke lies the Iron Age site of Winklebury and 
the Romano-British site of Oakridge. Alton, the final modem settlement depicted on Map 
1.2, lies approximately 16 kilometres southeast of Basingstoke, and 26 kilometres northeast 
of Winchester. On the outskirts of Alton lies the Romano-British site of Neatham.
1.2.4 The data taken from these skeletal remains - dental non-metrics
The relatedness of the populations from the various sites listed above can be explored using 
dental non-metrics. Dental non-metrics refers to aspects of teeth that relate to shape, not 
size. Each tooth in the human mouth has a number of minute features which vary from 
person to person, including the size, shape and number of cusps, the number of roots and 
the shape of the tooth’s surface. These variations can be quantified and are useful as data 
for analyses of variation, similarity and difference. As the development of the shape of the 
human tooth is highly genetically controlled, and therefore highly heritable, comparisons of 
dental non-metrics can be highly informative about the relatedness of individuals and
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populations. A more detailed explanation of dental non-metrics is provided in Chapter 
Three.
1.3 Models for the impact of the Roman occupation on the Iron Age population
In investigating the biological relationship between the late Iron Age and Romano-British 
populations of central southern England, in the simplest terms, three possible outcomes 
exist - that they will appear to be indistinguishable, that they will appear to be unrelated and 
that the Romano-British population will appear to be the Iron Age population admixed with 
other population/s. Evolutionarily speaking, these three scenarios would entail biological 
continuity (an absence of significant microevolutionary processes), biological replacement 
(either decimation or substantial emigration of the Iron Age population, coupled with 
substantial immigration by unrelated groups), or an expansion of diversity (immigration of 
an unrelated group, potentially with interbreeding).
1.3.1 Model 1 - Biological continuity
One possible model of the relationship between the populations of central southern England 
from the Iron Age and the Romano-British periods is biological continuity. Under this 
model it is expected that the genetic variation of the population in the Roman period was 
the same as the genetic variation in the population of the Iron Age. A model of biological 
continuity is supported by the cranial study of Hooke and Morant (1926), and is implied in 
the works of many, from Haverfield (1923) through to Hingley (2000). Under this model, 
any changes in the material culture of the population from the Iron Age to the Roman 
period are the result of cultural influence alone. The migration of individuals from other 
areas of the Roman Empire to Britannia would not have occurred in large-enough numbers 
to impact cause any identifiable change in the genetic variation of the local Iron Age 
population.
Under this model, the microevolutionary process described above would either not have 
occurred or would have not have had a significant impact on the allelic frequencies of the 
Iron Age population. This does not preclude some low-level migration, geneflow, or non- 
random mating.
1.3.2 Model 2 - Biological replacement
A model of biological replacement, as might be argued for under an invasion hypothesis 
(Clarke 1966) would see a significant shift in the variation of allelic frequency from the 
Iron Age population to the population of the Roman occupation, such that they would not 
be considered to be related populations. Under this model material changes observed 
during the Roman period in the archaeological record, or described in literary sources, 
would be ascribed to an immigration population that introduced a new culture. In order for 
replacement to occur, the existing Iron Age population would have had to either perish or 
emigrate. This model affords the view that the invasion, conquest and occupation of 
Britannia by the Romans would have been accompanied by large scale migrations of the 
Iron Age 'Celts' to west and north western parts of mainland Britain (modem Cornwall, 
Wales and Scotland) and/or by mass slaughter of the Iron Age population. The genetic
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variation of the local Iron Age population would not be reflected in the genetic variation of 
the Roman population.
Under this model, the main microevolutionary process at work would be migration - the 
mass immigration of individuals from other parts of the Roman Empire. This model could 
also accommodate genetic drift, such that if the majority of the existing local Iron Age 
population either perished or emigrated north and west, any remaining minority that 
interbred with immigrants would not provide substantial-enough numbers to maintain the 
allelic frequencies of the Iron Age population in the population or the Roman period.
1.3.3 Model 3 - Increased diversity
A third possible model of the relationship between the populations of central southern 
England from the Iron Age and the Romano-British periods is that of increased genetic 
diversity. A model of increased diversity, which would devolve from the arguments of 
Coote (1864, 1878), Windle (1923), Baldwin (1924, 1926) and Weigall (1926), would see 
the pattern of allelic frequency in the Iron Age population reflected in the population of the 
Roman period with the addition of new elements and a consequent expansion of diversity in 
allelic frequency. This model could potentially also marry with the viewpoint of some 
contemporary authors (Salway 2002), depending on the extent to which admixture of the 
Iron Age population with other populations was demonstrated.
Under this model, it is expected that the genetic variation of the population in the Iron Age 
would be reflected in the genetic variation of the Roman population. The Roman 
population would, however, also contain additional elements of genetic diversity - with the 
overall effect being that the Roman population would be related to but significantly 
different from the Iron Age population. The additional genetic variation would be the 
result of the migration of a large number of individuals from other parts of the Roman 
Empire to the region of central southern England. Under a model of increased genetic 
variation, observed changes in material culture during the Roman period would not be the 
result of cultural change alone.
A model of increased genetic diversity employs, particularly, the evolutionary microprocess 
of migration. It also allows for the possibility of geneflow between the Iron Age population 
and immigrants from other areas of the Roman Empire.
1.4 Aim of thesis
The aim of this thesis is to examine how four centuries of Roman occupation, from 44 CE 
to 410 CE, affected the genetic diversity of the Iron Age population in central southern 
England. Three possible models - biological continuity, majority population replacement, 
and increased genetic diversity - will be examined in light of the evidence available from 
dental non-metrics of the skeletal remains of the Iron Age and Romano-British populations. 
The focus of this study will be to determine which, if any, of these models is congruent 
with the biological evidence, as revealed by an analysis of the dental non-metrics.
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1.5 Chapter Outline
1.5.1 Chapter One - Introduction
Chapter One examines, briefly, microevolutionary processes and gives examples of how 
they can be seen to be at work in human populations. The focus of the thesis - the 
biological impact of the Roman occupation of central southern England on the local Iron 
Age population - is introduced and a review of this topic in the available literature 
presented. Previous views on the impact of the Roman occupation of England on the local 
Iron Age population are surveyed. The geographic region of central southern England, the 
timeframe of the Iron Age and Romano-British periods and the subpopulations being 
studied are defined. A type of evidence deriving from the skeletal remains of these 
populations - dental non-metrics - is introduced. An outline of three models that may 
explain the relationship between the populations of the Iron Age and Roman occupation in 
central southern England is presented - biological continuity, biological replacement and 
increased diversity.
1.5.2 Chapter Two - Archaeology
Chapter Two explores in detail the archaeological and historical evidence available that 
relates to the populations of the late Iron Age and Romano-British periods in central 
southern England, particularly those aspects which may have relevance to this study. In 
relation to the Iron Age, the settlements patterns, social structure, economy and social and 
political history of the local population are examined. In relation to the Romano-British 
period, the impact of the Claudian invasions in 43 CE, the presence of the Roman army, the 
effects of Roman administration, and the levels of immigration from the continent are all 
examined. Any implications for the three models proposed at the end of Chapter One that 
arise from this review are noted.
1.5.3 Chapter Three - Materials and Methods
Chapter Three presents both the material and methods used to examine the available dental 
non-metric evidence. This chapter reviews previous studies of the relationship between 
Iron Age and Romano-British populations, other aspects of British population history that 
have been examined through archaeogenetics, and other dental non-metric studies. The 
skeletal material available for study is discussed, and a timeline detailing when the 
collections of this material were visited is presented. An appendix detailing the skeletal 
remains used - their location, condition and geographic relationships to each other - is 
attached.
In this chapter the concept of dental non-metrics is explored, and details of a methodology 
for its use - the Arizona State University Cast System - are given. The methods used to 
record the raw data and the various statistical methods and computer applications used to 
analyse the data are specified. The statistical methods and computer applications include a 
Principle Component Analysis (including an analysis of variance) and a Canonical Variant 
Analysis on Genstat 6.1, and a Mean Measure of Divergence analysis with the results 
transformed into dendrograms using PAUP (Phylogenetic Analysis Using Parsimony).
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Predictions of each of the three models proposed in Chapter One for the results of each of 
the statistical analyses are given.
1.5.4 Chapter Four - Results
Chapter Four presents the data taken from the skeletal remains as an appendix, and presents 
the results of the various analyses described in Chapter Three. The results of the Principle 
Coordinate Analysis are given in a series of tables; the results of the Canonical Variant 
Analysis are presented as a series of ten plots; a series of figures detailing how the 
frequencies of ten traits in the current Iron Age and Romano-British skeletal populations 
compare to world population samples is included, and; the results of the Mean Measure of 
Divergence and PAUP are given as a series of dendrograms - rectangular, rooted and 
unrooted, and neighbour-joining.
1.5.5 Chapter Five - Discussion
The ability of the dental non-metric evidence presented in Chapter Four to provide a 
reliable picture of the relationship between the skeletal populations of Iron Age and 
Romano-British central southern England is discussed. In Chapter Five, the congruency of 
the results presented in Chapter Four with the predictions of the three models as outlined in 
Chapter Three is also discussed. The implications of these results for the models under 
review, how these results compare to the findings of other studies, and the implications of 
these results for certain aspects of the archaeology of Iron Age and Roman central southern 
England, are explored. The degree to which various microevolutionary processes can be 
detected is also explored.
1.5.6 Chapter Six - Summary and Conclusion
Chapter Six summarises the information presented in the first five chapters and draws to a 
conclusion the discussion of Chapter Five. The need for further study to better clarify the 
population history of this period of British archaeology is noted.
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CHAPTER 2 - ARCHAEOLOGICAL AND HISTORICAL BACKGROUND
This chapter examines in detail aspects of the culture of both the Iron Age and Romano- 
British populations in central southern England, as evinced by archaeological and historical 
sources. Aspects examined in the context of the Iron Age include: the continuity of land 
division systems across the landscape through the Iron Age; the inhabitants of various 
settlements including farmsteads, banjo enclosures, hillforts, and oppida\ the existence (or 
otherwise) of distinct tribes, slaves, and a clearly-defined social hierarchy, and; the impact 
of continental invasions and the Julian invasions in the final century BCE. Aspects 
examined in the context of the Romano-British period include: the inhabitants of various 
settlements including farmsteads, villas, vici and small towns, and civitas capitals; the 
impact of the army, and; the Roman administration. The implications of each of these 
aspects of Iron Age and Roman society for the three models of change outlined in Chapter 
One are examined at the end of this chapter.
2.1 The Iron Aee
2.1.1 A very brief chronology
The beginning of the early Iron Age is usually dated to around 700 BCE, based on the 
emergence of iron technology in the archaeological record at this time. The mid Iron Age 
is placed at approximately 400 BCE to 100 BCE, with the late Iron Age extending, in some 
areas, to 100 CE. The invasions of south and east Britain by Julius Caesar in 55 and 54 
BCE are also of significance in the chronology of Iron Age Britain. The date of 43 or 44 
CE is generally considered to mark the 'official' end of the Iron Age period in Britain, with 
the successful invasion of south and east Britain at the direction of the Roman emperor 
Claudius in 43 CE. The apparent overlap in dates for the end of the Iron Age is a reflection 
of the difference between the end of the Iron Age in archaeological terms and the historical 
beginning of the Roman period (Braund 1996).
2.1.2 A brief overview of the culture inferred from the archaeology of central
southern England
Interpretations of the physical remains of each of the periods of the Iron Age have, 
traditionally, been quite general. Implications for social change associated with 
transformations in material culture have been discussed in quite simple terms. In recent 
years, however, much greater attention has been paid to the extent to which available 
evidence can support complex models of social change during the Iron Age period in 
Britain.
The archaeology of the early Iron Age is associated with an intensification in the visible 
division of land. This has been interpreted as signifying a social apportioning of land 
between various groups and as reflecting associated changes in social structure and lifestyle 
(Hill 1996:95). The middle Iron Age has been viewed, in the past, as a period of further 
division of the land and fortification of population centres, interpreted as evidence for a 
consolidation of tribal identities. It has been argued that during this period in central 
southern England a widespread process that occurred was the banding together of several
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small neighbouring communities to build and inhabit large hillforts. The hillforts of 
Danebury and Maiden Castle have been cited as relevant examples (refer Map 2.1)
(Cunliffe 1984; Hill 1996).
The beginning of the late Iron Age period, particularly in central southern England, has 
been associated with a widespread abandonment of hillforts and the relocation of hillfort 
populations to new tribal ‘capitals’. The late Iron Age has also been interpreted as a time of 
rapid social, economic and political change, linked to a resurgence of overseas trade with 
the expanding Roman Empire and cultural contact with Roman Gaul (Cunliffe 1984; Hill 
1996).
Interpretations of available archaeological and historical evidence for the social, economic 
and political realities of life in the Iron Age, particularly the late Iron Age, have been 
substantially reviewed in the past decade (Collis 1996a; Haselgrove et. al. 2001; Cunliffe 
2002). Reconstructions of the social organization of the population of central southern 
England in the Iron Age are often based on interpretations of the material finds from sites 
such as the hillforts of Danebury, Maiden Castle and Winklebury and the oppidum at 
modem Silchester. Aspects of the archaeological evidence available from the Iron Age in 
central southern England, and the various interpretations that have been applied to them, 
are detailed below.
2.1.2.1 Population Levels
Available archaeological evidence strongly suggests that the number of settlements across 
the landscape during the Iron Age increased, as did the area of land dedicated to 
agricultural production. Based on this evidence, inferred estimates of population size 
consistently agree that the population of Iron Age Britain steadily increased and that by the 
late Iron Age period the landscape, particularly in central southern England, was densely 
populated (Dark and Dark 1997:14; Wacher 2000:23; Hingley and Miles 2002:152).
Density figures of approximately one settlement every square kilometre or so have been 
suggested (Cunliffe 1984), with the majority of these settlements consisting of small farms 
occupied by extended family groups (Dark and Dark 1997:14; Wacher 2000:23).
2.1.2.2 Settlements
The various settlements of the Iron Age population excavated in central southern England 
include single farms and associated homesteads, hillforts, banjo enclosures, and small urban 
settlements, often referred to by the Latin term oppida. Some of the Iron Age sites referred 
to in the following text are depicted in Map 2.1 (see overleaf).
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2.1.2.2.1 Farming settlements
Current interpretations of the available archaeological evidence strongly support a view that 
the overwhelming majority of the Iron Age population resided in small farmsteads (Dark 
and Dark 1997:13; Perring 2002:28). The most common structure uncovered at farmstead 
sites is the roundhouse. Roundhouses are curvilinear timber buildings. Those uncovered in 
central southern England are on average six metres in diameter with floors of earth or 
wooden planks, a conical roof of thatch, turf, hide or wooden shingles, eaves that usually 
dropped to near ground level, a single entrance and sometimes a small external porch.
These Iron Age residences were often grouped into small compounds and enclosed by a 
low bank and shallow ditch, possibly with a fence or hedge on the bank. There is evidence 
that the number and size of these enclosures increased during the Iron Age period.
Farmstead sites also usually reveal evidence of deep storage pits or four-post structures 
widely assumed to be granaries. Farmsteads are usually assumed to have housed single 
extended families, as opposed to several kin groups (Dark and Dark 1997:13; Wacher 
2000:23; Perring 2002:28-30).
Whilst having been the most numerous settlement type, farmstead sites tend not to provide 
substantial numbers of intact burials or viable skeletal remains. Some material from Iron 
Age farmstead sites has been included in this study, however, particularly from the sites of 
Harroway Farm and Old Down Farm near Andover, and Bridget’s and Bumtwood Farms in 
Itchen Valley near Winchester (see Map 1.1). Further details are given in Chapter Three.
2.1.2.2.2 Hillforts and defensive works
The hillfort is arguably the most discussed and perhaps the most archaeologically visible 
aspect of the Iron Age period in central southern England. Hillforts are generally large 
settlements situated on the top of a hill surrounded by defensive earthworks. The purpose, 
establishment, habitation, use and cultural significance of hillforts is much debated 
(Cunliffe 1984; Collis 1996; Hill 1996; Wacher 2000; Cunliffe 2002). Many of these 
settlements and earthworks appear to have been founded in the Bronze Age and variously 
expanded, abandoned and reused over the thousand or more years to the late Iron Age.
Cunliffe (1984a and 1984b) has argued that in the earlier phase of the Bronze Age (c. 1400- 
1100 BCE) subgroups of the population in Britain developed a very organised system of 
dividing the land among permanent settlements by formalising boundaries, initially with 
timber fencing and later with dry stone walls. In the latter stage of the Bronze Age (c. 1100- 
800 BCE) large, permanent enclosed settlements were founded on hilltops as a means of 
controlling or defending the areas within associated boundaries. The final century o f the 
Bronze Age, and the first century of the Iron Age (c.800-600 BCE), then saw the 
development of a linear ditch system in central southern England - presumably to further 
define the division of the land.
Cunliffe's model, based largely on his work at the Danebury hillfort site, continues with the 
development of the ditch system through the early and middle periods of the Iron Age 
coupled with ditched enclosures on hilltops from which the ditch systems radiated -  
hillforts. Under this model, hillforts are strongly defended settlements which held variously
20
sized populations, with some hillforts abandoned in the mid-iron Age to facilitate the 
expansion and intensified use of others.
These changes - the increase in size and visual impact of some hillforts - are seen as an 
attempt to increase the power of the inhabitants of the hillforts over the population of the 
surrounding landscape. It is further assumed, under this model, that hillforts were used for 
protection and as a symbol of prestige for the whole community. The changes evident 
across the Iron Age in the size and structure of hillforts have been linked to changes in the 
social and economic systems of the communities that inhabited and surrounded the hillforts 
- that is, that the communities underwent massive agricultural intensification and developed 
much more complex societies.
Under this model, the hillforts of the late Iron Age are seen as having provided a secure 
position for housing, as the storage site for the local agricultural surplus, as a site for 
wintering stock and lambing or calving, and as centres of commerce and trade (including 
speciality industries such as spinning, weaving, leatherwork, carpentry, metalwork).
Hillforts are also seen as sites for the redistribution of items of local and foreign trade, as 
social foci for the local population and as seats of power for a social elite.
This model has been the focus of much discussion, particularly in the work of Hill (1994; 
1996), but also Millet (1990), Collis (1996), Hingley (1990), and Hingley and Miles (2002). 
In general, a reinterpretation of the available evidence seems to argue for far more variety 
in the history, purpose and use of individual hillforts than is recognised under the Cunliffe 
model. The available evidence does not appear to support the argument that hillforts, and 
in particular Danebury, were centres of specialised activity such as metal working, craft 
production and exchange. Nor does it appear to support the idea that hillforts, and in 
particular Danebury, were continually inhabited by populations larger than those of the 
surrounding farmsteads, or that the hypothesised social elite actually existed.
Whatever the realities of hillfort life - whether hillforts were exceptionally important in the 
social and economic landscape of the Iron Age, whether they held large numbers of 
individuals or a social elite, or whether they were continually occupied - hillforts were the 
site of many burials. The skeletal remains of many individuals have been recovered from 
hillfort sites such as Danebury and Maiden Castle, and they form part of the skeletal 
population from the Iron Age examined in this study.
2.1.2.23 Banjo enclosures
Towards the end of the mid-iron Age another settlement type - called banjo enclosures - 
appears in the archaeological record at sites such as Hurstboume Tarrant, Micheldever 
Wood, Gussage All Saints and Owslebury (refer Map 2.1) (Collis 1996; Petts 1998:82).
The sites of banjo enclosures are quite variable, ranging from small ditched enclosures of 
less than a hectare in size approached by a causeway with ditches on either side, to large 
circular enclosures with two massive ditches surrounding them (Collis 1996). The purpose 
of these enclosures is not certain. Collis (1996) has offered a variety of suggestions as to 
the social implications of the enclosures, including that they may have: provided some form 
of defence; delineated areas of activity; provided additional visual boundaries for socially 
recognised land division; been a means of display or symbolism, or; settlements of families
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from an emerging social elite. The most likely scenario is that the purpose of each banjo 
enclosure was some combination of these possibilities.
Banjo enclosures, whilst not as numerous as farmsteads, have provided a substantial 
number of individual burials to add to the available skeletal population. These remains, 
combined with the skeletal remains available from hillforts and farmsteads, constitute the 
majority of the available skeletal population from the Iron Age in central southern England.
2.1.2.2.4 Oppida
A fourth settlement type of the Iron Age that appears to emerge in the archaeological record 
at approximately 100 BCE is the oppidum. Oppida are, typically, substantial settlements 
established in low-lying areas near rivers. Oppida sites generally reveal a system of large 
dykes and banks enclosing rectilinear timber buildings (Potter 2002:22). Despite the use of 
the Latin term 'oppidum', meaning ‘town’, the layout of these settlements generally did not 
include the civic centre typical of Roman towns. Cunliffe (1984) has argued that many Iron 
Age hillforts were abandoned during the first century BCE, and that this abandonment was 
contiguous with the establishment and development of near-by oppida.
Typically associated with imported pottery and early coin production and use (Haselgrove 
1996:78), oppida have been variously interpreted as: an attempt by local Iron Age hillfort 
communities to emulate the small towns established by neighbouring populations in Roman 
Gaul (Cunliffe 1984); as the settlements of invading populations from Germanic tribes 
(Potter 2002:23), and; as seats of'royal' power for tribal leaders to assist them to establish 
ties with the Roman Empire and to consolidate their control over the local population 
(Haselgrove 1996:78; Potter 2002:22).
Excavated oppida appear to fall into two main categories - those with a single defensive 
circuit surrounding the focal area of the site (for example, Calleva Atrebatum [modem 
Silchester] near Danebury) and those with a network of dykes and ditches surrounding a 
more dispersed settlement (for example, Bagendon and Gussage/Thickthom Down) (Petts 
1998:82). An oppidum at the late Iron Age site of Winchester, preceding the Roman 
settlement of Venta Belgarum, has also been proposed (Millet 1990:24).
Although oppida appear to be quite important settlements in terms of reconstructing social, 
economic and cultural change in the late Iron Age period, there were - unfortunately - no 
significant numbers of skeletal remains available from clearly identifiable oppida for 
inclusion in this study. The implications of the establishment of and activity patterns at 
oppida in relation to the impact of the Roman invasion and occupation will be explored 
further below.
2.1.2.3 Economy
The economy of central southern England in the Iron Age was fundamentally agrarian, the 
field systems described above supporting the production of grain and the raising of 
livestock for milk, meat and wool (Millet 1990:10). The livestock raised on each 
settlement potentially included cattle, sheep, hens and pigs. The crops cultivated by the 
Iron Age population included spelt wheat (Triticum spelta), milled six-row barley
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(Hordeum vulgare), emmer wheat (Triticum dicoccum), bread wheat, oats, rye, peas, Celtic 
beans and flax (Wacher 2000:27; Hingley and Miles 2002:151). Millet (1990:11) argues 
that there is sound evidence that the agricultural practices of the population, already 
supporting a population nearing the carrying capacity of the land, intensified toward the late 
Iron Age.
A review of the evidence for craftsmanship and the production of specialist goods at 
various sites in central southern England by Hill (1996) found support for the idea that most 
settlements were capable of significant self-sufficiency, producing the basic textiles, 
metalwork and (possibly) pottery they required. Evidence suggests that what the 
population at each settlement was not able to produce they were probably able to obtain 
through bartering with neighbours.
As part of the local economy, some level of surplus production and trade with outside and 
continental groups is generally accepted (Millet 1990:17-20; Potter 2002:16). A number of 
farmstead, banjo enclosure and hillfort sites give evidence of pits and structures interpreted 
as granaries. The recovery of a number of Roman coins and Roman luxury goods at some 
sites, combined with evidence for surplus production and a brief account given by the 
Roman geographer Strabo of trade with the Britons in the late Iron Age, combine to 
indicate that the population was involved in extensive trade with continental populations 
(Cunliffe 2002:128). Exported items may have included grain, cattle, gold, iron, hides, 
slaves and dogs, whilst imported items may have included ceramics, wine, silver 
kitchenware, implements for personal hygiene and glassware (Millet 1990:17-20; Creighton 
2000; Potter 2002:16).
Cunliffe (1984a) has argued that the majority of the Iron Age population in central southern 
England was part of an embedded economy, with the movement of surplus products and 
luxury goods transferred between parties in a carefully regulated manner designed to reflect 
a strictly-observed social hierarchy, and that these processes of exchange and reciprocity 
were essential to the local economy and society. This model is strongly argued against by 
Hill (1996), who finds no evidence to support the role of hillforts such as Danebury as 
centres of exchange, which is essential to Cunliffe's model. The arguments for and against 
the existence of a strict social hierarchy and reigning elite - particularly through the early 
and mid Iron Age - are explored below.
In contrast to an embedded economy model, much recent discussion by British 
archaeologists of the economy of late Iron Age southern and eastern Britain has focussed 
on changes in the archaeological record that indicate a shift toward a market economy.
From late second century BCE through to the successful Roman invasion of 43 CE, 
evidence of increased trade with Roman Gaul, increased use of coins originating on the 
continent, and the introduction and increased use of coins minted by British populations, 
has been interpreted as indicating a substantial shift in sectors of the Iron Age economy 
toward the market economy of Rome (Braund 1996; Haselgrove 1996; Creighton 2000).
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2.1.2.3 Social Organisation 
2.1.2.3.1 Social Hierarchy
Discussions of the existence of a social hierarchy in British populations, particularly in the 
south, usually begin with an examination of brief descriptions of the social organization of 
British populations given by Julius Caesar and Strabo in the first century BCE (Cunliffe 
1984; Millet 1990:17). These accounts refer to the British in terms of their likeness or 
otherwise to the population in Gaul. A distinction is drawn out between the groups living 
on the eastern seaboard near Gaul and other groups, with the former deemed more civilised 
(Millet 1990:18). In these accounts, the British are largely dismissed as uncivilised in 
agricultural practices, in complexity and attractiveness of their settlements, in appearance 
and in marriage practices (Millet 1990:18).
In interpreting the evidence available from the hillfort site of Danebury, and the evidence 
available in general from sites in central southern England, Cunliffe (1984) saw the 
population throughout the Iron Age as moving further toward a complex society -  a society 
with a strong hierarchy and a hillfort-based elite that held centralised power. The elite, 
under this model, are seen as rulers that controlled the other members of the local 
population, and are assumed to be the forerunners of the ruling class known from other 
'Celtic' societies (Hill 1996:94-95).
Added to this interpretation is a general assumption, in some works, that the description of 
society in Gaul by Caesar was a useful basis on which to reconstruct Iron Age British 
society. This interpretation goes further than the Danebury-based model outlined above. 
Under this model Iron Age society in central southern England was split into defined tribes, 
ruled by male chieftains, below which sat a druidical class who carried out religious and 
judicial functions, followed by a class of knights who held others as retainers. Somewhere 
beneath the class of nobility, but of slightly more individual value than commoners, were 
craftsmen. Below them were the common masses, and at the very bottom slaves (Alcock 
1996:16; Cunliffe 1984). Although slaves undoubtedly existed in Iron Age central southern 
England (Potter 2002:221-2), the existence of the other 'classes' outlined in this model are 
much harder to demonstrate from the available evidence.
The applicability of Cunliffe's model, particularly to early and mid Iron Age populations in 
central southern England, has been argued against by Hill (1996) on the bases that the 
imposition of models of later 'Celtic' societies on a hypothetical Iron Age society is flawed 
and that the existence of hillforts as centres of power for 'chiefdoms' is not borne out by the 
archaeological evidence. Hill offers, instead, an interpretation of the evidence for a society 
that was tribal in nature, egalitarian, and focussed on agreed boundaries across the 
landscape. Under Hill’s model no one household exercised more control over community 
resources than other households, nor was there a separate elite class. Under this model 
hillforts can be seen as communal centres, possibly used for defence or food storage. 
Extending this model to the late Iron Age, Millet has argued that the leader of a 
community - whatever their title or status - was accorded due respect regardless of their 
place of residence (1990:23).
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Evidence for the existence of clearly identifiable leaders in some communities of late Iron 
Age Britain is strongly supported by the numismatic record (Braund 1996:67; Haselgrove 
1996; Creighton 2000:74-75). The existence of clearly defined tribal boundaries and royal 
dynasties have been argued for on the basis of coins minted in Britain by individuals 
claiming sovereignty - tribal boundaries indicated by the distribution and frequency of the 
coins, and some form of ordered or familial succession attested to by the information 
contained on the coins (Dark and Dark 1997:12).
Examples of leaders described on coins include Commius, the supposed leader of the 
Atrebates, presumed to have founded the oppidum at Calleva Atrebatum (modem 
Silchester) and to have been succeeded by Eppillus, Verica and Tincomams (Potter 
2002:18-21). Other examples of leaders described on coins include Tasciovanus, who 
supposedly mied from Verlamion ( Verulamium near modem St Albans), succeeded by 
Cunobelinus who was based at Camulodunon (Camulodunum, modem Colchester) (Braund 
1996:27; Potter 2002:21).
The proposed origin of these leaders has been varied. One hypothesis is that they were 
individuals from the local population in mid to late Iron Age Britain who were attempting 
to assert their authority (Creighton 2000:54). Another is that they were the leaders of 
invading Germanic groups (Creighton 2000:54) or leaders of continental tribes who fled 
Roman invasion and then attempted to re-establish a power base for themselves in Britain 
(Braund 1996:72). It is also possible that they were young members of an aristocratic class 
in post-Caesar Britain by whom the emulation of Roman ways and Roman demonstrations 
of power was seen as desirable (Potter 2002:18).
The existence of a social hierarchy akin to that of Caesar's description of Gaul, or even the 
existence of a mling elite through the majority of the Iron Age, does not seem to be 
supported by the evidence currently available. The existence of some high-profile 
individual leaders toward the end of the Iron Age does seem very likely, given the 
promotion of individual members of some groups as sovereign leaders and the seeming 
identification of tribal territories with the coins of these leaders.
2.1.23.2 Tribes
Arguments for a tribal society in Iron Age Britain have already been touched on in the 
preceding section. That some sense of community, or tribal grouping, existed in most areas 
is strongly argued for by most authorities (Cunliffe 1984; Hill 1996; Millet 1990:40; 
Creighton 2000:74-75; Potter 2002:18; Salway 2002:206). The extent to which these 
communities formed clearly-defined tribes is not certain.
The names of some tribes in Iron Age Britain are recorded in the writings of Caesar in the 
mid first century BCE and on coins from the first century BCE (Cunliffe 2002:129). Post­
conquest, all areas of Britain were ascribed tribal designations by the Roman 
administration. This consistent perception by both individuals from outside the Iron Age 
community, and individuals from within the Iron Age community, that tribes existed argues 
strongly that clearly-defined tribes existed in some areas of late Iron Age Britain.
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Examples of tribes named by Caesar include Cantium (in the region of modem Kent), 
Trinovantes (Essex), and Cenimagni (possibly the equivalent of the Iceni of Norfolk and 
east Cambridgeshire, later to produce Boudicca) (Potter 2002:18). As noted by Potter, 
however, most of the names attributed to tribes by Caesar are not used by the later Roman 
administration. This is interpreted as indicating that some tribal identities did not survive 
the century to the Claudian invasion, underlying a high level of political instability or 
volatility during the late Iron Age period (Potter 2002:18).
The distinct tribes of central southern England purported to have existed at Roman contact 
include the Durotriges, Atrebates and Belgae (see Map 2.2, following) (Millet 1990:24). 
There is no doubt that the tribal names and boundaries depicted by the Roman 
administration were to some extent artificial, and designed for ease of administration rather 
than to accurately reflect the communities of the Iron Age population (Webster 1999).
Some of the tribal names used by the Roman administration - in particular Atrebates and 
Belgae -  are also the names of tribes from neighbouring continental Gaul. This raises 
questions of the relationship between the populations of the late Iron Age in south and east 
Britain and in the north and west of Gaul.
2.1.2.3.3 Belgic invasions from the continent in the late Iron Age?
In his commentaries on life in Britain from the mid first century BCE, Caesar wrote of a 
recent invasion (around 100 to 80 BCE) of southern Britain by a Gallic group called the 
Belgae, who were thought to have landed in the modem region of east Solent and 
penetrated into what is now modem Hampshire (Potter 2002:19). 'Belgae' was the name 
used by Caesar for one of three main groups in Gaul in his description of the Gallic 
population - an umbrella group consisting of many smaller tribes including the Atrebates.
During the first few decades of archaeological research into the late Iron Age period, most 
cultural change evinced in the archaeological record of southern England was interpreted as 
support for Belgic invasions. The emergence of wheelmade pottery, and the presence of 
various types of Gallo-Belgic coins, in the first century BCE were interpreted as evidence 
for waves of Belgic invasion (Clarke 1966:186-7). Clarke questioned the underlying 
assumptions at work in this invasion model for cultural change, and noted that by the 1960s 
authorities had begun to seek alternative explanations for change in the material culture of 
late Iron Age Britain, rather than adhering to an ubiquitous 'invasion hypothesis' (1966:187- 
8). As late as the early 1990s, however, Millet noted the predisposition of some 
investigators to still associate most cultural changes in the late Iron Age record with a 
movement of Gallo-Belgic tribes to Britain (1990:9).
There is no clear evidence for the existence of a general tribal area in central southern 
England in the late Iron Age that contained a tribal group called 'Belgae' - the possible 
exception being the name for Roman Winchester 'Venta Belgarum', meaning 'market of the 
Belgae' (Potter 2002:19). Evidence may be seen, however, for the movement of some 
people from north-west Gaul to Britain in the late Iron Age. The hypothesised Belgic 
invasions do coincide, in some areas of southern Britain, with the adoption of cremation 
burial and wheelmade pottery, as well as increased importation of Roman goods such as 
wine amphorae and drinking equipment - apparently rituals and items highly valued by the 
continental Belgae (Haselgrove 1996:81). The tribe designated 'Atrebates' in Roman
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writings, centred on Calleva Atrebatum and perhaps founded by the continental leader 
Commius of the Gaulish Atrebates, is sometimes seen as representing a migrating 
population that was either present before Commius or moved to Britain with him mid first 
century BCE (Potter 2002:19-20).
A large-scale migration of people from north-west Gaul into central southern England 
during the late Iron Age does not seem to be supported by the available evidence, however, 
some movement of individuals and certainly ideas obviously occurred. The extent of the 
migration is unclear, however, if Gallic tribes did migrate to central southern England 
during the Iron Age there exists the potential that their numbers were great enough to affect 
the genetic diversity of the existing population. The site of Calleva Atrebatum (modem 
Silchester) did not yield any skeletal remains that could be included in this study - perhaps 
an artefact of the Belgic propensity for cremation burials. The possibility of invasions from 
the continent during the Iron Age will be kept in mind when examining the genetic 
variation presenting the Iron Age population.
2.1.2.5 Religion
Most portrayals of religion in Iron Age Britain are based on an interpretation of the ritual 
deposits in burials, pits, rivers, lakes and sometimes forests, and the descriptions by Caesar 
and others of Druidic rituals and social power in Gaul. Whatever the details of the 
cosmology or spiritual belief systems of people in Iron Age Britain, it appears from the 
archaeological record that sacrifices formed a major part of religious ritual. Remains 
uncovered at Iron Age sites point to the sacrifice of animals and humans, and offerings of 
weapons, jewellery, gold and personal items (Cunliffe 1984).
In central southern England a common mode of disposal of the dead appears to have been 
excamation - exposure of the remains to the elements until they had decomposed (Cunliffe 
1984). During the Iron Age many sets of remains were then cremated. The practice of 
cremation detracts from the value of skeletal remains in terms of cranial and dental metrics 
and non-metric studies. The apparent popularity of the practices of excamation and 
cremation in central southern England appears to have resulted in availability of far fewer 
skeletal remains for the Iron Age period than would be expected given the density of 
settlement across the landscape.
2.1.2.6 The Julian Invasions
Julius Caesar made two attempts to invade Britain - in 55 and 54 BCE. Late in the summer 
of 55 BCE Caesar sailed for southeast Britain with a small force of some 10,000 men, 
having sent a Gallic tribal chieftain ahead to attempt to broker a deal with some community 
leaders in Britain. The Gallic chieftain was Commius, assumed to be the same Commius 
who later mied and perhaps founded Calleva Atrebatum. This expedition met with poor 
weather, strong resistance by the British and mediocre success, reflected in the collection of 
some hostages (Potter 2002:13-14).
Caesar's second attempt the following year saw him unleash a much greater force on the 
tribes of eastern and southern Britain, only to be met with stronger and more organised 
resistance. The British resistance was coordinated under the command of a single tribal
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leader - Cassivellaunus - presumed to have been the leader of the tribe Catuvellauni, 
centred on modem Hertfordshire (refer Map 1.1). Cassivellaunus was eventually defeated 
by Caesar after Caesar brokered a deal with another tribe - the Trinovantes, centred on 
modem Essex (refer Map 1.1) - to return their exiled leader Mandubracius. This second 
expedition was viewed as a greater success than the previous year's attempt, with Caesar 
having imposed tribute and dynastic arrangements in some areas (Salway 2002:204).
It has been argued that after the Julian invasions little could have happened politically, 
socially or economically in southern and eastern Britain without some influence or 
reference to Rome and the Roman Empire (Salway 2002:203). Politically, it is possible 
that tribal leaders such as Cassivellaunus and Mandubracius considered themselves client 
kings of Rome, and increasingly identified themselves with external Roman sources of 
power. This may be reflected in the introduction of Roman style temples and high status 
burials at some oppida (Petts 1998:91), or in the introduction of Roman-style rectangular 
housing in particular areas of modem Hertfordshire and Essex - the supposed tribal land 
areas of Cassivellaunus' Catuvellauni and Mandubracius' Trinovantes (Perring 2002:29).
Economically, trade with Roman Gaul and other parts of the Roman Empire appears to 
have increased dramatically after the Julian invasions (Potter 2002:17), however, the extent 
of the commercial interests of Rome in late Iron Age Britain may be difficult to assess from 
the available material evidence (Millet 1990:34). A possible impact on the daily lives of 
the rural majority may have been the adoption of larger continental breeds of livestock prior 
to the Claudian invasions in mid first century CE (Millet 1990:11).
A possible increase in the 'Romanisation' of the southern and eastern British population 
during late first century BCE has been proposed, as the result of formal treaties and 
increased contact between British tribes and Caesar's successor Augustus (Millet 1990:33). 
Most recently, it appears that there may be some evidence to support the presence of 
Romans - civilians in town and country or a military contingent - in Iron Age southern 
Britain between the Julian and Claudian invasions (Salway 2002:205). If a Roman civilian 
and/or military contingent was present in southern and eastern late Iron Age Britain, the 
potential Roman influence on the social, political and material culture of the local 
populations could only have increased.
These uncertainties notwithstanding, the most commonly held view of the impact of the 
Julian invasions on the population of southern and eastern Britain appears to be that the 
tribes of the late Iron Age, however stable or well-defined, experienced more than a century 
of direct Roman contact and Roman influence before 43 CE, and that sectors of the 
population - particularly the elite - were heavily influenced by the Roman world view and 
lifestyle (Millet 1990:40).
The implications of these changes in Iron Age society for the Claudian invasions a century 
later are discussed below.
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2.1.3 Aspects of Iron Age society that may have implications for the genetic
diversity of the population.
There are a number of implications for the potential levels of genetic diversity of the 
population in central southern England that arise from the various hypothesised aspects of 
Iron Age society outlined above.
2.1.3.1 Land division systems, farmsteads and tribes
It appears that the population of central southern England established a system of land 
division in the Bronze Age and intensified this system in the Iron Age - in many instances 
marking this division on the landscape with ditches, walls, hedges etc. If this was the case, 
then the likelihood of a genetically stable population is increased - as it is highly probable 
that some portion of the family considered to 'own' each farmstead and its associated land 
inherited the farmstead from the previous generation.
The typical marriage system employed by the population in these farmsteads would also 
have implications for levels of genetic diversity across the population -  in particular, 
whether marriages were endogamous or exogamous. A further crucial factor would be how 
the local community defined themselves -  that is, whether the common social grouping was 
neighbouring farmsteads, a larger community loosely centred around a hillfort, or a well- 
defined tribal grouping encompassing many hillforts and surrounding farmsteads. For 
example, if a high level of inbreeding with many first-cousin marriages was the norm, the 
diversity of the population within each area of the landscape could reduce over time. A 
social norm of non-sanguineous endogamy, or marriage within a small community, would 
also encourage reduced diversity within local groups and greater differentiation from 
outside groups.
On the other hand, if members of the population considered themselves to belong to a 
larger community, or tribe, and the exchange of individuals between households within a 
tribe was encouraged (for instance through meetings at semi-regular festive occasions), 
geneflow between various households across a wider expanse of the landscape would 
occur, encouraging less genetic diversity between groups and greater diversity within 
farmstead populations.
A restriction on matings between members of different tribes could increase the level of 
differentiation between tribal groups. Strong tribal identities combined with tribal 
exogamy, however, would have served to maintain a stable level of genetic diversity 
between neighbouring tribes across time, keeping a roughly even level of genetic diversity 
across a wide geographic area and a high level of diversity within local groups.
No real evidence on the preferred pattern of marriage in the Iron Age in central southern 
England is available. The only ‘ethnographic’ evidence available is a short commentary 
offered by Julius Caesar in the final century CE, where he stated that women were shared 
by groups of up to ten men, between brothers and fathers and sons, and that the children of 
a woman were considered to belong to the first man she lived with. This statement, 
however well it does or does not reflect the realities of marriage and children in Iron Age 
society in Britain, indicates that men inherited land and women were brought in from
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elsewhere. It does not, however, give any clue as to the status of the relationship between 
the men of a farmstead and their wives prior to marriage -  i.e., whether they were cousins, 
close neighbours, women from their own ‘tribe’ or women from neighbouring ‘tribes’.
2.1.3.2 An elite, banjo enclosures, hill-forts and skeletal remains
An elite class in Iron Age society has been proposed as residing in both hillforts and banjo 
enclosures. If such an elite had existed in society for the majority of the Iron Age and had 
resided at hillforts, and had tended to mate only with other members of the hillfort elite, 
some biological differentiation between the elite at hillforts and the rest of population could 
be expected.
Similarly, if the residences of an elite class are represented by banjo enclosures, and the 
families of banjo enclosures tended only to intermarry with individuals from families of 
other banjo enclosures, then the population of banjo enclosures would have differentiated 
from the population of farmsteads over time. If, on the other hand, banjo enclosures were 
expanded farmsteads with no social significance attached to them then broader patterns of 
marriage would apply to the families of these settlements.
The strict social hierarchy proposed for Iron Age society in Britain by some authorities 
(where strong class distinctions existed between a ruling elite, a druidical order, warriors, 
tradesmen/craftsmen, farmers and slaves) would imply levels of genetic diversity across the 
population that reflected increased horizontal geneflow between families within each class 
and restricted geneflow between families of different classes (Alcock 1996:16). The 
amount of variation within ‘classes’ would be reduced and the amount of variation between 
‘classes’ would increase.
At this point in time, however, there is no evidence to support the existence of such a rigid 
social construct. There are sets of remains from individuals buried with grave goods that 
may indicate a wealthy existence, individuals buried with weaponry who died violent 
deaths, and individuals who appear to have been slaves. The numbers of these burials and 
the certainty with which individuals can be said to have ‘belonged’ to one class or another, 
however, are not sufficient to provide any real evidence for a strict social hierarchy.
A large number of skeletal remains recovered from hillfort and banjo enclosure sites have 
been included in this study. If hillforts were used communally, as proposed by Hill (1996), 
and the remains here and at banjo enclosures do not derive from a social elite, then the 
remains represent a reasonably random sample of genetic diversity of the general 
population. If, however, one of the models of an elite class did apply to Iron Age society in 
central southern England then the remains may represent a sample that does not reflect the 
genetic diversity of the overall population. This possibility will be discussed further in 
Chapter Five.
2.1.3.3 Oppida
The origin of populations in identifiable oppida in central southern England, namely 
Calleva Atrebatum, is potentially complex. (Although it has been proposed that an 
oppidum preceded the Roman settlement of Venta Belgarum, there is currently no solid
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evidence to support this proposal.) The origin of Calleva Atrebatum has been supposed to 
relate to the Gallo-Atrebatean tribal leader Commius -  where Commius, upon fleeing 
Caesar and Gaul, established himself as the leader of an Atrebatean tribe in central southern 
England. Whether this hypothesis is correct (which is possible given the material remains 
of the period), and whether the Atrebates tribe Commius led in Britain was a group who 
had migrated to Britain some time earlier during the ‘Belgic invasions’, a group who 
migrated to Britain with Commius, or a local tribe who accepted the leadership of a foreign 
chieftan, remains uncertain.
A large skeletal population from a clearly identified oppida would have been of great value 
to this study, especially if the population cold be compared with an equally large skeletal 
population representing the population of an overlain Roman civitas capital.
Unfortunately, very few skeletal remains from settlements of this type were available for 
this study, leaving questions regarding the origins of the population of Calleva Atrebatum 
in the Iron Age and Roman periods unanswered.
2.1.3.4 Invasions in the late Iron Age
The two sets of invasions of south and east Britain during the late Iron Age -  the historical 
Julian invasions and the hypothesised Belgic invasions -  should be examined to determine 
what, if any, impact they may have had on the genetic diversity of the population in central 
southern England. The level of detail available for the Julian invasions offers more 
precision in a discussion of potential impact of this event than a discussion of the Belgic 
invasions.
The Julian invasions involved a reasonably large body of soldiers invading the southeast 
comer of Britain for a few months over a period of two years. In terms of potential 
biological impact, the potential of the members of the army to add to the genetic diversity 
of the local population was therefore limited. Some individuals were probably bom as a 
result of matings between Roman soldiers and local females, however, numbers were 
probably very low. In addition, the Julian invasions do not appear to have impacted 
directly on the populations of central southern England under review.
The implications of the hypothesised Belgic invasions are somewhat more complex. If, as 
has been suggested, an area of land from modem Chichester and Winchester in the south to 
modem Silchester in the north was the home of a large population of Gallo-Belgic migrants 
(including Atrebateans) from early first century BCE, then the population in the eastern part 
of central southern England may have been quite different in origin from the population of 
the western part of central southern England. In effect, a substantial difference might exist 
between the skeletal population from Maiden Castle and Poundbury in the west and the 
skeletal population from sites surrounding modem Winchester and Silchester in the east.
These aspects of Iron Age society that may have implications for the genetic diversity of 
the population will be reviewed further below in relation to the three possible models for 
the impact of the Roman occupation on the Iron Age population.
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2.2 Romano-British Period
2.2.1 A very brief history
Although the beginning of the Roman period of Britain is generally dated to 43/44 CE with 
the Claudian invasion, a brief survey of the politics of the late Iron Age in the south and 
east of Britain is necessary to provide context for the invasion and it's reception.
2.2.1.1 Internal politics in Iron Age Britain
After the Julian invasions it appears that a large tribe - most likely the Catuvellauni - was 
led by Cassivellaunus, whose seat of power was somewhere in modem Hertfordshire near 
St Albans. It appears that Cassivellaunus may have been succeeded by Tasciovanus, the 
self-styled 'Rigonus' or king of the Catuvellauni, who mied from around 20 BCE for about 
15 to 20 years from the oppidum Verlamion, near St Albans in Hertfordshire (Potter 
2002:20-21).
The successor of Tasciovanus, as indicated by the numismatic record, was Cunobelinus, 
'king' of the tribe Catuvellauni. Cunobelinus was based at the settlement of Camulodunon, 
modem Colchester, a short distance from Verlamion (refer Map 2.1). Camulodunon, 
flanked by rivers and massive dykes and possibly containing a 'royal' centre, was most 
likely founded in late first century BCE. Cunobelinus held power till roughly 40 CE (Potter 
2002:21).
Contemporary written records indicate that somewhere in the late 30s CE Cunobelinus 
exiled one son - Adminius - who appealed to the Roman Emperor Gaius for intervention. 
Gaius responded, but in the end did not invade Britain. At approximately the same time, 
around 40 CE, both Emperor Gaius and the Catuvellauni leader Cunobelinus died. 
Cunobelinus was succeeded by two more sons - Caratacus and Togodumnus (Potter 
2002:21-23).
Early in the 40s CE Verica, leader of the Atrebatean tribe - still based in Calleva Atrebatum 
- was either exiled or defeated as a result of Catuvellauni aggression. Like Adminius, 
Verica also sought support from Rome in his cause to regain power. This time, however, 
the emperor was Claudius. Claudius had succeeded Gaius in 41 CE, and was generally 
considered a weak and unlikely emperor. As a consequence, it is generally held that 
Claudius saw a successful British invasion as a means of securing his future. This personal 
motivation, combined perhaps with the general attitude of the Roman regime that they were 
already the rightful rulers of Britain, spurred Claudius to order an invasion of Britain 
(Millet 1990:40-42; Potter 2002:25-26).
2.2.1.2 The Claudian invasions
In 43 CE an invading force of some 40,000 individuals was organised, and divided into 
three landing contingents - one probably landing at Richborough in the southeast, and 
another possibly at Chichester in the central south. One of the tribes that apparently 
capitulated quickly - or in fact took a pro-Roman stance -  was the Atrebates of central 
southern England (Millet 1990:46). This implies that the population in the general area
32
from modem Chichester and Winchester through to modem Silchester did not offer any 
real resistance to the invading Roman army (Millet 1990:46).
The tribes who are thought to have initially offered the most resistance to the invading 
Romans include the Caratacus/Togodumnus led Catuvellauni, the Trinovantes and the 
Durotriges of central southern England (Millet 1990:48). The Durotriges - whose supposed 
territory forms the majority of the western part of central southern England - apparently 
offered quite a determined resistance. This resistance is perhaps evident in the Roman 
military artefacts found in the skeletal remains and buildings of local Iron Age populations, 
particularly at the hillfort sites of Maiden Castle and Hod Hill (Millet 1990:48-50).
2.2.13 The occupation
The course of the fight between Caratacus and the invading Romans -  which took 
Caratacus from the lands of the Catuvellaunian and Trinovantian tribes to modem Wales to 
lead the Silurian and Ordovician tribes, to the protection of the Brigantian tribe only to be 
betrayed by their ruler Cartimandua, and thence to Rome as a conquered man -  is the 
subject of much material on early Roman Britain. Likewise, the events leading to the 
Boudiccan revolt of 60-61 CE, which involved the sacking of Camulodunum, Verulamium 
and Londinium, have received much attention (Webster 1993:12). As warranted as this 
focus may be, these events had no large or direct impact on the population in the area of 
central southern England between modem Andover, Winchester and Dorchester. There is 
little to no real evidence to support any argument that once the population in this area was 
'conquered' - early in the course of the Roman invasion - that any further large-scale battles 
between the Romans and the Iron Age population took place.
One of the few major events of the Roman occupation that would have impacted on all 
areas of Roman Britain was the Edict of Caracalla in 212 CE, which awarded Roman 
citizenship to all free-bom individuals. To process their claim for citizenship each 
individual had to name their town of origin, which may have effected a slight change in the 
perception of the population of themselves and of towns in general (Wacher 1995:32).
The majority of the history of events during the Roman period differed at each of the 
individual sites in central southern England relevant to this study. Further details are given 
below.
2.2.1.4 The end o f the Roman occupation
The end of the Roman era of Britain is generally dated to the first decade of the fifth 
century CE, with an official withdrawal of much of the remaining Roman army and 
administrators. The details of the end of the Roman period in Britain are much debated.
An important factor in the withdrawal of Roman occupation was the difficulties experience 
by the Romans with Germanic tribes in other provinces. These difficulties are assumed to 
have weakened the hold of Rome on neighbouring Continental territories (Jones 1996:51- 
2). A recent explanation for the decline of the Roman Empire in the early fifth century CE 
offers a very different source for the problems experienced by the Empire at this time. 
Recent DNA evidence taken from the skeletal remains of individuals from the later Roman
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Empire indicates that malaria had a significant effect on mortality rates in certain regions of 
Roman Italy, perhaps contributing to the decline of the Empire (Sallares 2002).
Archaeological and historical records provide evidence that the urban population and 
culture of Roman Britain began to decline well before the beginning of the fifth century 
CE, suggesting the addition of internal pressure from the British province against Roman 
domination. The relevant records include evidence from the late third and forth centuries 
that civic buildings at some sites fell into disrepair, that the size of the population in many 
townships fell, and that defensive walls around some townships were built or increased. 
Increased incursions during the second half of the fourth century by Pictish/Irish and 
Germanic tribes from the north and east are also recorded (Jones 1996:245-52).
The culture and society of the population during the period of British history following on 
from the Roman occupation - the fifth and sixth centuries CE - is currently the subject of 
much debate. Although not directly relevant to this study, current trends in thought will be 
reviewed briefly.
2.2.1.5 Post-Roman Britain
The immediate impact of the withdrawal of the remaining Roman legions and 
administration in early fifth century CE seems to have been a cessation of much of the 
economic activity of the province, with a winding down of the use of coins and reduced 
levels of surplus production in the agricultural sector (Hingley and Miles 2002:169-71). 
This period - variously termed sub-Roman Britain, the Heroic Age and the Brittonic Age - 
is less visible in terms of historical records than the periods preceding and following it.
The culture of the population in southern England during the fifth, sixth and seventh 
centuries CE has been interpreted as having been dominated by a 'Celtic-heroic' culture, 
where elites were de-Romanised aristocratic warbands ruling a possibly neo-iron Age 
culture, with Christianity the only aspect of Roman culture really maintained (Alcock 
1996). Other reconstructions of the culture of this period have emphasised a far greater 
survival of some of the non-material aspects of Roman culture - Roman language, literacy, 
social organisation - mixed with aspects of 'native' culture, well into the fifth century CE 
(Snyder 1998:251-2). These models do not, in general, include the majority of the rural 
population, except perhaps in the Catuvellaunian/ Trinovantian region and the area west of 
central southern England.
An alternative model that has been the subject of much debate sees a burgeoning of Roman 
culture during the centuries following on from the Roman occupation, with sustained 
circulation of coins, continuing Latin literacy and manuscript production, Romanesque 
bureaucracy and law among the elite of the former province, as well as some continued 
level of surplus production in primary industries (Dark 1994:216).
Whatever the realities of survival of 'Romanitas' in Britain during the centuries following 
the occupation, there were continued raids, incursions and possibly mass migrations of 
people from Germanic tribes including Saxons and Angles into east and south England.
The biological impact of population migrations from the continent to Britain has been
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examined through available skeletal, mtDNA and Y-chromosome evidence, and will be 
discussed in Chapter Three.
2.2.2 A brief overview of the culture of the Roman period of central southern
England inferred from archaeological and historical records
In relation to the impact of the Roman occupation on the culture and society of Iron Age 
Britain, arguments have been offered that before the Claudian invasions some areas of 
Britain had become so 'Romanised' that there was no real conquest - that Roman rule was 
welcomed or accepted by the elite in certain ‘Romanised’ areas until the Boudiccan revolt 
of 60-61 CE. This has been argued for on the basis of a lack of archaeological evidence in 
some areas of southern Britain for violent clashes between the Roman army and local 
populations. A second view that the Roman occupation merely accelerated the 
Romanisation of Britain has also been proposed (Salway 2002:206). Neither of these 
hypotheses seem to marry fully with all available evidence, but they do serve to remind that 
parts of the British population, in particular in the southeast, had extensive contact with 
Rome before the Claudian invasions. Some observed changes in economy, politics, social 
structure and variety of settlement type are likely to have resulted from this contact.
2.2.2.1 Population Levels
The population of Roman Britain is estimated to have expanded through the first three 
centuries of Roman occupation, and to have begun to decline slightly in the final century of 
occupation. Several attempts have been made to estimate the exact size of the population 
during the Roman occupation - with estimates of the total population in the land areas of 
modem England and Wales extending from around 2.5 to 3.6 million (Hingley and Miles 
2002:153-4) to 4 to 5 million (Bedoyere 1992:80; Cunliffe 2002:133). Most estimates 
place around 85% to 90% of the population in rural settlements, roughly 10% of the 
population in urban settlements, and 3% to 4% in military settlements (Hingley and Miles 
2002:153-4).
2.2.2.2 Settlements 
2.2.2.2.1 Rural
Although up to 10% of the population in the Roman period in central southern England 
may have lived in urban settlements, and a small percentage in military establishments, the 
majority of the population continued to occupy rural settlements. The majority of these 
rural settlements were farmsteads, with notable addition across the landscape of villas and 
villages.
Farmsteads
Although these small rural settlements of the Roman period are, on all available evidence, 
likely to have been the most numerous settlement type across the landscape and to have 
housed the majority of the population, this settlement type has received the least attention 
in terms of both excavation and discussion (Perring 2002; Hingley and Miles 2002). This 
may be due to a combination of factors, including comparatively poor visibility of
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farmstead sites across the landscape, the relatively poor variety of material artefacts from 
excavated farmstead sites, and the availability of detailed information from more complex 
Roman sites.
Some farmsteads in southern Roman Britain consisted of single ditched or walled 
enclosures surrounding one or more round buildings, similar or identical to the roundhouses 
of the Iron Age. These roundhouses are presumed to be the homes of single extended 
families (Hingley 1989:23). Increasingly, however, the buildings on small farmsteads or 
compounds in central southern England during the Roman period shifted to a rectilinear 
type. These buildings, especially at first, were built of timber and earth, with wattle and 
daub walls, earth floors and thatch rooves. Construction later shifted to stone, with 
increasing use of glass windows and other Roman building materials (Perring 2002:31).
A number of excavated farmsteads show little evidence for surplus wealth, with a limited 
range and quantity of pottery, metalwork and coins present. Other sites, however, have 
been interpreted as being inhabited by fairly prosperous families (Hingley 1989:24). A 
detailed interpretation of the economy and lifestyle of the inhabitants of individual 
farmsteads or compounds in central southern England is perhaps beyond the scope of 
currently available evidence.
It has been argued that the inhabitants of many of these single or small clusters of homes in 
Roman Britain were the tenants or slaves of the owners of nearby villas (Hingley 1989:23- 
24), though the extent to which this is true of the population in central southern England 
has yet to be established.
Villas
The villas of Roman Britain are perhaps the most discussed settlement type of the period. 
Villas, for the purposes of Romano-British archaeology, are generally seen as having been 
settlements in the countryside that differed from those of small farmsteads or compounds in 
terms of the building materials and the economy required to produce them. In contrast to 
the local materials used in the construction of roundhouses - clay, timber and thatch - villa 
sites are identified by the use of materials such as stone, ceramics, plaster, glass and 
features such as under-floor heating, painted walls and bathhouses (Hingley and Miles 
2002:159). While buildings made of locally-obtained materials could be built by the 
families inhabiting them, villas required a variety of specialist craftsmen and artists to 
produce the building materials and construct the buildings, along with a society and 
economy that supported such specialised industries (Hingley and Miles 2002:159).
The territories of the recognised tribes of the Roman period in central southern England - 
the Belgae, Durotriges and Atrebates - form a land area in which villas were relatively 
common (Hingley 1989:136). Most early villas in this region appear to have developed on 
the site of earlier Iron Age farmsteads. An increased concentration of villas during the 
second half of the Roman period, particularly around Roman towns (including Venta 
Belgarum) has been observed. The villas in the Atrebatean and Belgic areas appear to have 
been, in general, middle-of-the range aisled houses and winged corridor houses. Few, if 
any, examples of the large elaborate villas of other areas of Britain were built in central 
southern England (Hingley 1989:136). Villas in Roman Britain are more likely to have
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housed a Roman-style nuclear family with servants, slaves and houseguests, as opposed to 
the larger extended families hypothesised for farmsteads (Perring 2002:202).
Intermediate rural/urban settlements
Various intermediate settlements -  villages, local centres or small towns -  are found in 
quite high numbers across the landscape of Roman Britain. One example is found at the 
site of Boscombe Down, Amesbury (refer Map 1.2). Some of these settlements consist of 
large clusters of individual residences while some appear to have been unplanned 
developments that grew alongside Roman roads and functioned as service centres or 
markets. Some developed from existing Iron Age farmsteads and some were established 
early in the Roman period. Settlements of this type may have functioned as centres for 
local industry - such as the ceramic, metal and glass industries -  while others appear to 
have eventually been adopted by the governing Roman body for administrative purposes 
(Hingley and Miles 2002:158).
2.2.2.2.2 Urban
The urban settlements in Roman Britain include civitas capitals, vici, coloniae and 
municipia (see Map 2.2, overleaf). It should be noted here that the urban and rural 
populations of Roman Britain were not necessarily distinct. It is more than likely that some 
members of the population farmed for part of the year and lived in town during the off 
season, or that some urban inhabitants reverted to farming when their urban existence 
became untenable. The implications of this potential fluidity of the population for genetic 
diversity will be examined below.
Civitas capitals
The most common type of planned urban development during the Roman period was the 
civitas capital. Each civitas capital was the centre of administration for a civitas, or tribal 
grouping recognised by the Roman administration. These townships were generally 
established on the site of an existing Iron Age settlement or an early Roman military 
fortification. Excavated civitas capitals in Roman Britain usually display a regular pattern 
of streets set at right-angles to each other and a number of standard civic features (Wacher 
1995:19-20). For example, the oppidum Calleva Atrebatum was adopted by the Roman 
administration as the centre of local government of the civitate of the Atrebates. 
Constructed on the site were a forum, basilica, baths, theatre, amphitheatre, water supply, 
drainage, inns, staging posts and urban housing.
Civitas capitals were populated by individuals of various backgrounds. Retired soldiers 
serving in Britain were encouraged to settle in one of the purpose-built Roman towns. 
Civitas capitals potentially held a concentration of these ex-soldiers, as well as foreign 
administrative personnel, foreign craftsmen and traders, and local descendents of the Iron 
Age population. Initially, many craftsmen would have been from other areas of the Roman 
Empire until members of the local population became competent in the occupations that 
provided the goods and services required by the Roman administration - architects, 
carpenters and workers of metal, pottery, glass and mosaics.
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Civitas capitals in central southern England include the aforementioned Calleva Atrebatum 
(modem Silchester) of the Atrebates, Noviomagnus Reginorum (modem Chichester) of the 
Regeneses, Venta Belgarum (modem Winchester) of the Belgae and Durnovaria (modem 
Dorchester) of the Durotriges (refer Map 2.2). Remains from the civitas capitals of Venta 
Belgarum and Durnovaria form a substantial component of the Roman skeletal population 
in this study.
Venta Belgarum
Venta Belgarum was one of first Roman settlements established after the initial invasion, 
possibly as early as 50 CE. This settlement seems to have been a hub of communication 
systems and roads for the new province of Britannia. Late in the first century CE the 
township was given civitas capital status, and an early walled defence system was 
constmcted. The settlement then became an administrative centre, with a Roman-style 
street grid, shops, offices and basilica. Around 180-200 CE a second series of defensive 
earthworks were added. Evidence indicates that a textile factory was established during the 
later period of the Roman occupation, bringing a number of foreign officials to the town. 
There is also evidence of a change in the economy and occupation of Venta Belgarum in 
third and fourth centuries, with a possible influx of foreigners, abandonment of some areas 
of the settlement and a winding down of some industries (James 1997).
A possible enclosed hillfort or an Iron Age oppida has been proposed as preceding the site 
of Venta Belgarum, though this is not certain. A possible early Roman fort on the site has 
also been discussed, though a lack of evidence and a likely peaceful occupation of the site 
argues against this. The Iron Age sites associated with the area are generally agricultural 
settlements, with some hillforts nearby.
It has been estimated that the township of Venta Belgarum may have held a population of 
3-4000 inhabitants by the end of the second century CE (James 1997:32). As cemeteries 
for this population were, under Roman law, situated outside the town walls a number of 
cemetery sites have been excavated next to the roads that once led out of Venta Belgarum. 
Cemetries from Hyde St and Victoria Road, dated to around 50 to 175 CE, contain burials 
that appear to be of both Iron Age-style and possibly of soldiers from the original invading 
Roman force. Cemetries at Lankhills, Chester Road and St Martin's Close contain burials 
dated to around 310-410 CE. Cemetries to the south of the settlement, at Milland Road and 
Grange Road, contains rich first-century graves (possible burials of a Roman elite) and 
seem to have expanded in late the fourth century CE, with an increase in rich foreign grave 
goods. These late burials have been interpreted as evidence for immigrants from as far 
away as modem Hungary, and a very late group of Saxon burials (James 1997). Large 
numbers of skeletal remains from the cemetries of Venta Belgarum have been included in 
this study.
Durnovaria
The Roman settlement of Durnovaria was established under very different circumstances to 
that of Venta Belgarum, around 70 CE. The local community, part of the tribe Durotriges, 
resisted the Roman invasion and as a result a number of Roman forts and campaign camps 
were built in the area. Durnovaria was based on one of these. One of the Roman
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administrative practices employed in new provinces was to force members of the local 
population into their purpose-built towns to provide a workforce. This appears to have 
been the case in Durnovaria, where populations from surrounding farmsteads and possibly 
Maiden Castle were moved into the newly-established civitas capital.
There is strong evidence that the site was chosen as it is near an important tribal centre at 
the hillfort Maiden Castle. The settlement was developed along the standard Roman street 
pattern, with shops, a civic centre, large defensive works and a large aqueduct. Buildings 
were initially constructed of wood, but by third century CE were mostly constructed of 
stone and covered a larger area. Improved defences were added at the end of the second 
century CE, possibly during an uncertain political period. The defences were expanded 
again in the fourth century CE (Wacher 1995:29-30).
As usual, cemetries were founded outside the town walls. One of the major excavated 
cemetries from Roman Britain is at Poundbury, slightly north of original Durnovaria. A 
large sample of skeletal remains from this cemetery is included in this study.
Coloniae and municipa
The Roman administration of each province established centres of high administration and 
Roman culture. Coloniae were the first cities of the Roman provinces, established -  in the 
main -  to be inhabited by Roman or Latin citizens, including retired army veterans.
Coloniae had a constitution based on that of Rome and were governed by charter. The four 
coloniae of Britannia were: Colonia Claudia Victricensis Camulodunensium (modem 
Colchester), built on the site of the Catuvellaunian oppidum Camulodunon’, Colonia 
Lindensium (modem Lincoln); Colonia Nervia Glevensium (modem Gloucester), and; 
Eburacum (modem York). These settlements all lie outside the central southern region of 
modem England.
Municipa were settlements similar to coloniae, though not quite as high in status, that 
functioned as judicial centres. Again, there were no municipa in the central southern 
England (Wacher 1995:16). It should be noted that although not a purpose-built colonia, 
after the Boudiccan revolt of 60-61 CE the trade and commerce centre of Londinium 
became the administrative capital of Britannia.
2.2.2.23 Military
A large number of Roman military sites have been excavated in England. Several of the 
sites located in central southern England are presented in Map 2.3, overleaf.
Forts
The soldiers of the Roman legions, and their dependents and followers, constituted a very 
small part of the overall population. They did, however, play a key role in the 
establishment of the infrastructure of Roman Britain. The labour of the army created a road 
system in central southern Britannia very quickly, as well as establishing forts in areas of 
disturbance or strategic importance. As well as providing a base for forays into both 
controlled and uncaptured areas and a defensive position for soldiers, forts
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encompassed public buildings and housing. Early forts have been identified at many sites 
in central southern England, including Calleva Atrebatum, Durnovaria, Hod Hill and 
Shapwick. Many more forts were built in the territory of the Durotriges than in the 
territories of the Atrebates and Belgae, probably because of the resistance the Durotriges 
offered the Romans. A possible fort at the early site of Venta Belgarum (Winchester) has 
also been proposed, though its existence is not certain (Millet 1990:61-64; Perring 2002:30- 
31).
Vici
Most forts had a small town attached to them called a vicus. The followers of each unit of 
the Roman army - families and traders - would often establish a small settlement outside a 
fort which provided goods and services and housed de facto wives and children. Some vici 
were planned by military administrators.
Vici sometimes developed into larger settlements once the fort was abandoned, and grew to 
become sizeable civilian towns. Examples in southern England have been uncovered at 
Cirencester and Exeter (Hingley and Miles 2002:157). As many forts were established 
beside the roads the army built, many vici developed as service towns to provide for the 
specialist needs of road travellers. Vici were not as common in central southern England, 
particularly in the east, as they were in other areas. This was due to the relatively short 
campaign required by the Roman army to subdue this area, making forts less necessary. 
Archaeologically, too, vici sites in central southern England did not survive as well as 
northern and western sites due to the denser population levels and consequent higher levels 
of destruction in the south over the last 2000 years (Bidwell 1997).
2.2.2.4 Economy
Whilst the majority of the population in Roman Britain was rural and engaged in the 
agricultural industry - as the population in the Iron Age had done - the economy of Roman 
Britain was fundamentally different to the economy of Iron Age Britain. The economy of 
Roman Britain was a market economy. The agricultural industry, in addition to the other 
industries and trades carried out in the province, was geared to producing a surplus of 
goods for overseas trade and tribute.
For the majority of the population this shift in the basis of the economy may not have had 
much impact on their daily lives, as the primary need for them to tend crops and herds 
would have continued. Barley and spelt remained the dominant crops, with increasing 
cultivation of bread wheat, oats and rye. By the end of the first century CE farmers were 
also cultivating coriander, opium poppies, and trees such as cherry and plum. There is also 
a possibility that vineyards were established for fresh grapes and raisins. In addition to 
crops and orchards, most Romano-British farmsteads practiced mixed farming, raising 
livestock for meat, milk, wool, hides, manure and traction for ploughing. Some farms 
raised pigs for meat and most appear to have kept hens (Hingley and Miles 2002:152).
Other rural industries included forestry, mining and charcoal production. Industries 
concentrated in towns, particularly civitas capitals, included pottery, tilemaking, metal, 
glass and mosaic working. These industries tended to become decentralised over time.
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Towns required skilled workers capable of building a forum, basilica, baths, theatre, 
amphitheatre, water supply, drainage, inns, staging posts and urban housing (Hingley and 
Miles 2002:152).
2.2.23 Social Organisation
The society of Roman Britain was much more ordered and hierarchical than society in the 
Iron Age had been. The Roman administration worked to impose their concept of ideal 
social order and lifestyle on the population of each of their provinces, and in doing so 
introduced many more occupations to the population. The population of central southern 
England during the Roman period consisted of rural farmers, villa owners and their tenants 
and slaves, soldiers, traders, artisans and administrators.
One of the more fundamental changes to society was that ultimate authority now rested 
with Rome and it's representatives. Although members of the Iron Age elite in Britain had 
sought the intervention of Rome to assist in internal politics, the shift to a society ruled by 
Rome according to Roman law and values meant a profound shift in the power base of the 
society (Salway 2002:207).
Whilst the majority of the population may have continued to work in the agricultural 
industry, and may have continued to inhabit settlements and dwellings very similar to those 
of the Iron Age, the Roman occupation brought great upheaval to the political and 
economic aspects of central southern England. These changes were facilitated by the 
Roman army and the Roman administration.
2.2.23.1 The army
The size of the original invading force brought by Claudius has been estimated to have 
been in the order of 40,000 individuals. The size of the standing army in Britain was 
roughly 55,000 individuals at it's greatest extent, dropping later to about 20,000. The 
initial military presence included men not only from Italy and the more Romanised 
provinces of the empire, but also auxiliaries from Gaul, Spain, Batavia, Thrace, the German 
frontiers, North Africa and the Middle East. Over time, however, the Roman army was 
increasingly locally recruited, particularly after the Edict of Caracalla (Perring 2002).
As noted above, the Roman army moved through the area of central southern England 
fairly rapidly when it invaded. After the first century AD a small number of troops were 
stationed in the south to maintain order, whilst the majority moved to the north and north 
west to the borders of modem Wales and Scotland. Large numbers of soldiers could be 
found in southern Britannia, however, as many soldiers retired to the civitas capitals of 
central southern England.
The army was not only the mechanism by which Rome conquered Britannia and 
maintained occupation of the province, the army was also intended as a facilitator for the 
‘Romanisation’ of the local communities. The army was the primary agent for introducing 
Roman architecture, and the patronage of Rome's commanders and quartermasters provided 
a model of Roman life (Perring 2002:30). The army's impact was felt mainly in the frontier 
regions and in the civitas capitals where its spending power helped transform the local
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economy. Dependants of the liaisons and (after Septimius Severus' reforms of 197AD) 
legalised marriages of Roman soldiers, civilians living near or having contact with the 
Roman forts, and Roman veterans who retired in the province, all had the potential to act as 
instruments of Romanisation.
This policy of ‘Romanisation’ was not fool-proof, however. Despite the expectation of the 
Roman leadership that the administration, standing army and retired soldiers in the Roman 
settlement would provide a positive example of the benefits of a Roman lifestyle, the 
behaviour of ex-army personnel in the colonia of Camulodunum (such as dispossessing the 
land of locals to provide retirement pensions for soldiers) contributed to the Boudiccan 
revolt of 60-1 AD.
A number of graves containing the remains of Roman soldiers have been excavated from 
cemetries associated with civitas capitals, colonia and municipa, as well as military sites 
such as forts. The large urban cemetries of Venta Belgarum and Durnovaria that have been 
excavated in central southern England that may contain the skeletal remains of a large 
number of retired soldiers.
2.2.23.2 The administration
After the initial invasion of 43 CE, the effective implementation of Roman administrative 
practices in Britannia was of utmost importance if the newly-established province's 
potential as a source of taxes, goods and services was to be recognised. Serving in the 
Roman legal and administrative systems was a traditional means for men from the upper 
echelons of Roman society to gain wealth and status. Britannia therefore proved to be a 
popular placement for civil and military men seeking to further their careers (Alcock 
1996:15).
There were several distinct levels of administration. At the top of the military chain was 
the governor, appointed by the Emperor, who was responsible for administering finance, 
taxes, the grain levy, civil and criminal law (Alcock 1996:18). Beneath the governors were 
procurators, also appointed out of Rome, who reported directly to the Emperor. Beneath 
procurators were censors, who kept taxation records up to date (Alcock 1996:23).
The province had a council composed of delegates from each civitas, whose main duty was 
to swear allegiance to the Emperor on behalf of their people. This was where the Roman 
administration made use of existing social hierarchies to help it control the people in its 
provinces. Each Roman town was administered by an ordo, elected from male, wealthy 
property owners. In the coloniae, established for retired veterans, the ordo was expected to 
provide a role-model.
Evidence of the highly varied origins of members of the Roman administration and social 
elite is found in the grave goods and headstone descriptions of many individual burials 
from the urban settlements of Roman Britain. As with members of the Roman army, a 
number of graves containing the remains of members of the administration have been 
excavated at urban cemetries in central southern England from sites such as Venta 
Belgarum and Durnovaria.
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2.2.2.5 Roman Acculturation
Despite a policy of allowing conquered people to retain their traditional culture, the Roman 
administration also encouraged the adoption of a Roman lifestyle. This is evinced by the 
lengths the Roman administration went to establish their religion, life philosophy and 
modes of burial in the towns they established. Roman pastimes, housing, food, table 
manners, clothing and hairstyles, personal hygiene, medicine and art were all introduced to 
the urban populations of Britannia. Some of the more obvious changes in lifestyle in urban 
settlements was the adoption of Roman bathing rituals, Roman literacy, Roman trades, 
Roman religions and, later, Roman Christianity.
Most of the changes to civilian life required examples from Rome. People in the local 
population generally did not have the knowledge and experience needed to provide the 
requisite services or materials. As a result the Roman occupation resulted in the 
immigration to Britannia of some slaves, teachers, freedmen, merchants, traders and 
artisans, particularly in the initial stages of the occupation. (Alcock 1996:17).
The Romanisation of the urban populations may also have been accomplished through 
marriage between Roman men and local women. If this type of intermarriage occurred 
frequently, and offspring were raised in a Roman tradition, this may have been the main 
means of acculturation. This process would involve individuals at all levels of society, 
particularly the middle and lower levels (Millet 1990)
The Roman practice of establishing cemetries outside the limits of a township meant that 
for many centuries cemetries lay in undeveloped areas. As a result, the burials in Roman 
cemetries tend to have survived well, meaning skeletal remains from Roman burials are 
available in much greater numbers than those from Iron Age burials.
2.2.3 Aspects of the culture that may have implications for the genetics of the 
population
2.23.1 Majority rural population in farmsteads
That the majority of the population in Roman Britain was rural, and that the majority of the 
rural population resided in small farmsteads or compounds, seems certain. That the 
buildings of many farmsteads remained of the Iron Age roundhouse type and shifted slowly 
to the Roman-style rectilinear type also seems certain based on the archaeological record. 
There would also appear to be little or no evidence to support an origin for the families in 
these farmsteads other than the previous Iron Age occupants.
The extent to which this majority descent of Romano-British populations from Iron Age 
population is reflected in the available skeletal remains of the period is examined in this 
study. It should be noted, however, that skeletal material from small farmsteads was not 
available in large quantities, especially compared to the large numbers of remains available 
from urban cemeteries.
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2.23.2 Villa ownership
Whilst the archaeological remains of villas across the landscape are far more visible than 
those of farmsteads, the number of villas in central southern England was only a fraction of 
the number of farmsteads and small non-villa compounds. Some villas were owned by 
wealthy immigrants from other areas of the Roman Empire, but many appear to have 
belonged to the descendents of Iron Age families and to have developed on the site of Ion 
Age farmsteads. The extent to which the foreign owners contributed to an increase in the 
genetic diversity of the population in Roman Britain was likely to be small, however, it will 
be considered.
2.2.33 Vici and small towns
The populations of forts, vici and small towns in Roman Britain were likely to contain high 
levels of admixture of Iron Age individuals and individuals from other parts of the Roman 
Empire - especially during the first few decades of the occupation. Early forts, obviously, 
housed members of the Roman legions, with the inhabitants of their followers' camps likely 
to come from the local population. Early forts, and vici, were more common in the western 
part of central southern England, particularly the in the territory of the Durotriges. Small 
towns were numerous along the Roman roads that criss-crossed the landscape, and the 
inhabiting population was likely to be based on a mix of local individuals with those who 
were travelling through and chose to stay.
2.23.4 Civitas capitals
The civitas capitals were the main urban centres of potential admixture of Roman soldiers, 
Roman administrators, foreign investors, tradesmen, craftsmen and slaves with individuals 
descended from the local Iron Age population. The population of Venta Belgarum 
potentially contained more individuals from outside the local Iron Age population than 
Durnovaria, given the comparatively large amount of evidence for foreigners living in 
Venta Belgarum and the large founding Iron Age population for Durnovaria.
It should be remembered, however, that over time there were more individuals from the 
local population who could carry out the work of the specialised industries of the province 
of Britannia After the Edict of Caraculla in the early third century CE which native-born 
individuals were afforded the opportunity to rise in the Roman administration.
In addition, it appears that Roman policy in relation to the ‘Romanisation’ of the population 
of a new province may have relied heavily on example-setting by Roman soldiers and 
administrators as well as intermarriage between Roman citizens and members of the local 
population. This policy would have had the effect of limiting the amount of official 
migration of individuals from other parts of the Empire to the province of Britannia, and 
therefore limiting the potential for admixture of the local population with immigrants.
2.23.5 Fluidity of the urban population
It should be noted here that the urban and rural populations of Roman Britain were not 
necessarily distinct. It is more than likely that some members of the population farmed for
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part of the year and lived in town during the off season, or that some urban inhabitants 
reverted to farming when their urban existence became untenable (Millet 1990). The 
implications of this potential fluidity of the population for genetic diversity will be 
examined below.
2.23.6 The army
At first glance, the potential contribution of the Roman army to the genetic diversity of the 
population of Britannia might be seen as substantial. This is because of the very visible 
presence of Roman soldiers, both historically and archaeologically. An examination of the 
numbers of soldiers in relation to the size of the total population, however, belies this 
assumption.
The initial military presence included men from all over the Empire - from the German 
frontiers to North Africa, from Gaul to the Middle East. The size of the army has been 
estimated to have been about 55,000 individuals at it's greatest extent, dropping later to 
about 20,000. The minimum size of the total British population in the first few 
centuries CE is placed at around 3 million. This would mean that individual soldiers of the 
Roman army constituted less than 2% of the total population at the most. In addition, the 
Roman army moved through central southern England fairly rapidly. There was a much 
stronger military presence in the territories of the Durotriges compared to the territories of 
the Belgae and Atrebates. The length of intense military occupation, however, was short 
even here.
As has already been noted, the Roman policy that encouraged retired soldiers to live in the 
Roman towns would have seen a number of soldiers from other areas of the Empire settle in 
the civitas capitals and other major urban developments, especially at first. Even this trend 
would not have had too great a long-term potential impact, however, due to the increasing 
recruitment of local men.
If large numbers of foreign soldiers had formed the basis of the populations in Durnovaria 
and Venta Belgarum, either when in service or in retirement, then these populations could 
be expected to be somewhat genetically different to the local populations from the Iron 
Age.
2.23.5 Pre-conquest contact with Roman Gaul and Caesar
A final factor for consideration that may have played a part in the creation of the population 
of Roman Britain is the apparent long-standing cultural ties between south and east Britain 
and western Gaul. As the leaders of some groups in southern Britannia were fairly 
conversant with Rome and Roman politics through the Julian invasions, continual contact 
with Romano-Gallic groups, Roman traders and Rome itself, some tribes appear to have 
welcomed the Romans as allies in ongoing conflicts with other British tribes. Parts of the 
south were therefore occupied with relative ease, and required only low levels of military 
presence in the south once the occupation had begun. The geographic proximity of central 
southern England to Gaul, along with the long-standing commercial and social ties across 
the British Channel, the Julian invasions and continual Roman contact in the late Iron Age, 
appear to have resulted in low numbers of occupying Roman soldiers, particularly in the
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east. This in turn affected the potential for genetic change in the population of central 
southern England.
2.3 Implications of archaeological and historical evidence for models of the 
relationship between the Romano-British and Iron Age populations o central southern 
England
A number of factors arising from archaeological and historical records have implications 
for the three models of the relationship between populations in the Iron Age and Roman 
periods in central southern England as proposed in Chapter One.
2.3.1 Diversity in the Iron Age population
Although not directly affecting the relationship between the populations in the Iron Age 
and Roman periods, several aspects of the archaeological and historical records may have 
implications for the diversity present in the Iron Age population.
The seeming stability of land division systems over the course of the Iron Age, with a 
possible intensification of system over time, implies some level of stability of the 
population that managed the land throughout the Iron Age. That the majority of the 
population appears to have resided in small farmsteads that were related to these 
subdivisions of land, and that many individual farmsteads appear to have been continuously 
occupied for much of the Iron Age, reinforces the implied level of stability of the 
population. If, as is implied, the population in central southern England was very stable 
over the course of the Iron Age, increasing in density but with most families descending 
from previous occupants of the same parcel of land, then the levels of genetic diversity in 
the population would also be expected to remain stable over the course of the Iron Age.
Depending on the type of marriage system commonly employed by the Iron Age population 
in central southern England, tendencies for particular within-group and between-group 
variation would be expected. For example, if the individuals of the population had tended, 
on average, to marry individuals from an adjoining farmstead, then levels of diversity with 
small clusters of adjoining farmsteads would be expected to be low, whilst the variation 
between one small cluster of adjoining farmsteads and another cluster some distance away 
would be expected to be comparatively higher. In addition, a tendency to marry only with 
members of adjoining farmsteads could result in a distinct pattern of clinal variation across 
the landscape.
If, throughout the Iron Age, the population of central southern England was divided into 
distinct tribes, and individuals had tended to marry other members of the same tribe (but 
not necessarily close neighbours), then the variation within each tribe would be expected to 
be lower than the variation between tribes. Potentially, the placement of tribal boundaries 
across the landscape might be reflected by points at which the pattern of variation of one 
tribe ceased, and another began.
If a subgroup of the population had, for the majority of the Iron Age, formed an elite class - 
or if the population had been divided into several distinct classes - and the individuals 
within these groups had tended to marry only other individuals from within the same social
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strata, then the variation within each class would be expected to be lower than the levels of 
variation between the classes. If such biological subgroups did exist the skeletal remains 
recovered from various sites across the landscape would not necessarily represent a random 
sample of the population. For example, if the populations of hillforts and/or banjo 
enclosures formed part of a biologically-distinct elite class, then a skeletal population from 
hillfort and banjo enclosure sites would not reflect the genetic diversity of the whole 
population.
A final aspect of the archaeology and history of the Iron Age that may have implications for 
the levels of genetic diversity present in the population of central southern England is the 
hypothesised invasion of south and east Britain by Gallo-Germanic tribes in the first 
century BCE. If large-scale immigration by Belgic tribes had taken place in 100-80 BCE as 
recorded by Julius Caesar, or if the relocation of the Gallic leader Commius to the southern 
central English site of Calleva Atrebatum had involved a large-scale immigration of his 
followers, then the inhabitants of a large number of late Iron Age sites - particularly in 
Roman civitae of the Atrebates and Belgae - may have descended from continental tribes 
rather than local early- and mid-iron Age families.
If such large-scale migrations of Belgic tribes into these areas had occurred, then the 
populations of the eastern part of central southern England would be expected to be 
markedly different to the populations of the western area of central southern England. The 
population of the late Iron Age in the eastern section would derive from an admixture of the 
local mid-iron Age population and the continental immigrants, whilst the population in the 
western section would be descended solely from the local mid-iron Age population.
2.3.2 Model 1 - Biological continuity between the Iron Age and Romano-British
populations
Several aspects of the archaeology and history of the Roman occupation in central southern 
England appear to be consistent with a model of biological continuity with the local Iron 
Age population.
That the majority of the population during the Roman period appears to have been rural, 
and to have occupied small farmsteads of a type very similar to those of the Iron Age and 
often on the same sites as Iron Age farmsteads, supports the view that the descendents of 
the majority of the Iron Age population continued to live a simple rural existence 
throughout the Roman period - and often continued to live and work on the same portion of 
land as their Iron Age ancestors. The apparent continuity of many aspects of Iron Age 
culture, combined with the lack of Roman-style household goods and luxury goods at many 
smaller settlements, also indicates that the majority of the rural population were the 
descendents of the Iron Age population who adopted a small amount of Roman culture - 
rather than immigrants from other areas of the Roman Empire who moved into Iron Age 
dwellings and adopted much of the local Iron Age culture. That many of the villas of 
central southern England were built on the site of earlier Iron Age farmsteads also implies 
that many of these rural settlements were inhabited by the descendants of the Iron Age 
farmstead family - the perceived changes in material culture being the result of the adoption 
of Roman architecture and lifestyle rather than the displacement of the Iron Age family by 
Roman immigrants.
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Given the variety of evidence for the presence of immigrants in Roman urban centres, 
civitas capitals would appear to contain the subpopulations least likely to derive from the 
local Iron Age population. A high level of continuity might be inferred even in these 
populations, however. The urban population of the Roman civitas capital Durnovaria, for 
example, might be expected to descend mostly from the local Iron Age population due to 
the reputed forced movement of the local Iron Age population into the newly-established 
Roman town. Based on the available evidence, the population of Durnovaria would 
certainly be expected to have a larger Iron Age component than the population of Venta 
Belgarum. In addition, if the proposed fluidity of Roman urban and rural populations was a 
common reality during the Roman period, then many of the individuals in Roman urban 
populations may also have inhabited small rural settlements. If the majority of the rural 
population was descended from the Iron Age population, then the number of individuals in 
Roman urban populations who were descended from the local Iron Age population would 
be increased.
There are other aspects of the archaeology and history of the Roman period that, although 
not implying directly that there was biological continuity between the Iron Age and Roman 
populations, imply that levels of immigration or geneflow with foreigners would have been 
so limited that they had no significant impact of the local population. For example, 
although the initial invading force of the Roman army was in the order of 40,000 men, the 
army did not remain in central southern England or very long - especially in the eastern 
section. The army would therefore appear to have had a very short period of time within 
which to contribute to the genetic variation of the local population.
The increasing recruitment throughout the Roman period of soldiers from the local 
population also limits the potential for immigration of soldiers from other parts of the 
Roman Empire into the British province. This trend for lower levels of recruitment from 
other areas of the Empire may have been observed in other trades, as over time the local 
population was able to provide the administrators, artisans and tradesmen required to 
support a Roman lifestyle.
2.3.2 Model 2 - Biological replacement of the Iron Age population with an
immigrant population derived from elsewhere in the Roman Empire
There are no aspects of the archaeological and historical records from the Roman period of 
central southern England, as discussed above, that imply a replacement of the Iron Age 
population with an immigrating population. In addition, the lack of evidence for any 
substantial displacement of the local population to a site outside central southern England, 
for the genocide of the Iron Age population, or for very high levels of foreign presence in 
rural Roman settlements, belies this model. As this model represents a logical hypothetical 
opposite to a model of biological continuity, however, this model will be retained for 
examination as a possible explanation for the relationship between the Iron Age and Roman 
populations of central southern England.
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2.3.2 Model 3 - Increased genetic diversity of the population of central southern 
England during the Roman occupation, as compared to the genetic diversity of the 
Iron Age population
Several aspects of the available archaeological and historical records indicate that levels of 
immigration from other areas of the Roman Empire may have been high enough to 
significantly increase the level of genetic diversity of the population in the Roman period so 
as to render it biologically distinguishable from the local Iron Age population.
Available evidence suggests that a large number of inhabitants of both rural and urban 
settlements in Britannia were immigrants. That some villas were owned by foreign Roman 
citizens; that the population of most vici and many small towns derived from the admixture 
of local females and Roman soldiers; and that historical records and excavated cemetries 
attest to the presence of many immigrant soldiers, administrators, tradesmen, merchants and 
artisans in the civitas capitals of the province; indicates levels of immigration and geneflow 
which may have had a significant impact of the level of genetic diversity in the population 
of central southern England during the Roman occupation. Evidence for an increased level 
of immigration in the latter stages of the Roman occupation - particularly in the civitas 
capital of Venta Belgarum - also implies that levels of immigration may have been high 
enough to significantly increase the genetic diversity of the local population.
Other aspects of the history and archaeology of the Roman period may also indicate levels 
of migration or geneflow into central southern England that resulted in a population 
significantly different to that of the Iron Age. The fluidity of urban populations, mentioned 
in relation to the biological continuity model, could also have served to spread the genes of 
immigrants to urban settlements into the countryside, thereby affecting a wider sector of the 
population. The presence of the army in southern England, again mentioned in relation to 
model one, was short but - at least in the region of Durnovaria and the Durotriges tribe - 
did involve the establishment of a number of forts and the strong presence of the invading 
army during the formation of the civitas, giving the soldiers posted in this region a chance 
to contribute to the genepool of the founding population of Durnovaria to a significant 
level. If the contribution of invading Roman soldiers to the population of Durnovaria had 
been significant enough to differentiate the urban population from the surrounding rural 
population then the population in the later part of the Roman occupation may have been 
differentiated from the Iron Age population through a process of founder effect.
The degree to which the implications of the archaeological and historical records for three 
models of biological relationship between the populations of the Iron Age and Roman 
occupation, outlined above, are borne out by an analysis of the skeletal remains of the 
populations is explored in Chapter Five.
51
CHAPTER THREE - MATERIALS AND METHODS
3.1 Previous Work in the Area
Previous studies relevant to the subject matter of this thesis include a cranial and post- 
cranial metrics survey of the relationship between Iron Age and Romano-British skeletal 
populations from Poundbury Camp, Dorchester; early cranial studies on the overall 
relationships between skeletal populations from various periods of English history and 
prehistory; dental non-metric, post-cranial metric, mtDNA and Y-chromosome studies of 
the relationship between Roman and Anglo-Saxon populations; and dental non-metric 
studies of world populations.
3.1.1 Studies to date on the relatedness of Iron Age and Romano-British skeletal
populations in central southern England
To date, one particular study has undertaken an examination of the genetic relatedness of 
Iron Age and Romano-British populations in central southern England. A study involving 
Iron Age and Romano-British skeletal populations from Poundbury Camp, Dorset, was 
published by Molleson in 1992. The site of Poundbury Camp lies just outside the site of 
the Roman civitas capital Durnovaria. The remains represent an Iron Age rural population, 
an early Roman settlement and an urban community during the Roman occupation.
This study used cranial and post-cranial metrics to determine the relationships within and 
between the Iron Age and Romano-British remains. The study concluded that strong 
evidence existed for biological continuity of the population through the various settlement 
and cultural phases, and that an increase in the size of the population over time resulted 
from a burgeoning of the original Iron Age population. This genetic continuity was 
accompanied by archaeological evidence for very distinct changes in lifestyle, culture and 
society as a result of the Roman occupation.
As the skeletal population from Poundbury Camp is included in the present study, as part of 
the Iron Age and Romano-British populations from Dorchester, Molleson’s study presents 
an opportunity to compare the results of applying both cranial and post-cranial metrics and 
dental non-metrics to the same skeletal population. The degree to which these two sets of 
data provide congruent results will be discussed in Chapter Five.
3.1.2 Studies to date on the relatedness of Iron Age, Romano-British and other
skeletal populations in England in general
Hooke and Morant's 1926 study summarising ‘The present state of our knowledge of 
British craniology in late prehistoric and historic times’ presented an overview of the 
relatedness of skeletal populations from the Neolithic, Bronze Age, Iron Age, Anglo-Saxon 
period, and 17th century London. The main analysis employed by Hooke and Morant was 
the application of a 'Coefficient of Racial Likeness' to a dataset of cranial metrics, indices 
and angles (1926:99).
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The Coefficient of Racial Likeness is:
I s r (M s-M s’)2 " I  - 1
m
O s2/ n s+ a s 2/ n s^
This provides a measure of the degree of relationship between two races, based on the 
consideration of a number of characteristics (Hooke 1926:2b).1
Hooke and Moranf s study concluded that the Neolithic people had been essentially 
replaced by an invading group that brought Bronze Age culture to Britain, and that the 
majority of this Bronze Age population was in turn replaced by an invading group in the 
Iron Age. Further, their study concluded that the Iron Age population was not really 
affected by the immigration that occurred during the Roman occupation; that the post- 
Roman Iron Age population remained distinct from invading Anglo-Saxons until the 10th 
century and then absorbed the Anglo-Saxon population without being noticeably modified, 
and; that the London population was most closely related to the Iron Age population. In 
relation to the crania from the Roman period that did not conform to the preceding Iron Age 
type, Hooke and Morant concluded, "As far as we can tell the miscegenation of the natives 
with alien elements introduced into England at the time of the Roman occupation had no 
permanent effect on the predominating Iron Age type." (1926:101).
The aspect of this 80-year-old study that related to the present study - the relationship 
between Iron Age and Romano-British populations in England - concedes that the skeletal 
population from Roman Britain contains individuals who were not derived from the local 
Iron Age population, although the overall conclusion is that the immigrating individuals 
had no impact on the diversity of the population. The conclusions of Hooke and Moranf s 
survey will be compared to the findings of this study in Chapter Five.
3.1.3 Studies to date on the relatedness of British skeletal populations, using dental 
non-metrics
Few studies have been published to date that employ dental non-metrics to examine 
population relationships in Britain. One dental non-metric study has been undertaken, 
however, that examined the relationships between Roman and Anglo-Saxon populations 
from central southern England (Lloyd-Jones 1995). Lloyd-Jones compared Romano- 
British and Anglo-Saxon populations from Icklingham and Brandon in Suffolk, Portway 
and Lankhills in Hampshire and Berinsfield, and Lechlade-Butler's Field and Queenford 
Mill in Oxfordshire.
Lloyd-Jones recorded dental non-metric data using the Arizona State University Dental 
Anthropology Scoring system (ASU cast system), which he then analysed using Mean 
Measure of Divergence (MMD), Euclidean distance measures and multidimensional 
scaling. His findings supported a hypothesis of biological continuity from the Roman to 
the Anglo-Saxon periods.
1 An explanation of the co-efficient, and the variable application of this formulae, are presented by Tildesley
in Biometrika XIII:247.
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Whilst the time period covered in Lloyd-Jones' Romano-British to Anglo-Saxon study of 
c.44 CE to 800 CE intersects with the time period covered in the present Iron Age to 
Romano-British study of c. 400 BCE to 410 CE, the skeletal remains of only one site - 
Lankhills - were used in both studies. In Lloyd-Jones's study the remains from the 
Lankhills site were used to represent Romano-British Hampshire. In the present study, the 
Lankhills remains form part of the Winchester Romano-British population. Although the 
populations of both studies are not similar enough geographically to allow for a reliable 
picture of dental non-metric variation in skeletal populations from the Iron Age right 
through the Roman occupation and into the Anglo-Saxon invasions, some tentative 
conclusions may be possible regarding the relationship of the skeletal remains of Iron Age 
central southern England to the Anglo-Saxon skeletal population of central southern 
England. The potential implications for population relationships from the Iron Age to the 
Anglo-Saxon period will be reviewed in Chapter Five.
Several other studies of the relationship between populations from the Roman and Anglo- 
Saxon periods of English history have been completed in recent years. Recent studies of 
mtDNA from modem British and Germanic populations have indicated that up to 20% of 
the English female population in the Anglo-Saxon period was immigrant (Harke 2001:10). 
An analysis of cultural artefacts, and anthropometry of skeletal remains, from Anglo-Saxon 
cemeteries in England suggested that between 20 % and 30 % of males in the English 
population at that time were Anglo-Saxon immigrants (Harke 1992a, 1992b). Recently, 
Weale et. al. (2002) reported evidence from Y-chromosome studies of Central England that 
the Anglo-Saxon invasions of the post-Roman period involved an immigrating population 
of males that constituted between 50 % andlOO % of the male gene pool. All these studies 
indicate a substantial immigration of Anglo-Saxon groups into England, particularly into 
central England, which contrasts to the model of majority biological continuity in central 
southern England argued for in Lloyd-Jones' study.
3.1.4 Studies to date on the relatedness of populations in other parts of the world,
using dental non-metrics
A number of studies have been undertaken that investigate the relationships between 
various human populations through the lens of dental non-metrics, particularly the 
populations of the Americas and Asia (Scott and Turner 1997). A few papers have focused 
on the relationships of all major human populations (Stringer 1997, Scott and Turner 1997). 
The relationship of the skeletal populations examined in this study to the world populations 
described in Scott and Turner’s 1997 study is explored in Chapter Four.
3.2 Materials
3.2.1 Collections of Skeletal Remains by Geographic Region
A complete description of the skeletal remains included in this study is given in Appendix 
A. In this appendix, the skeletal remains are categorized by site. For each site the 
following details are given: geographic position; range of ages of the specimens; potential 
number of specimens available; when they were excavated; where they are presently
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housed; what evidence was used for dating; publication details; details of the excavator and 
where the excavator's notes are archived; and details of the individual skeletal remains.
Not all these details were available for each site, or for each specimen. Some specimens, 
particularly those from single burials or very small sites, were accompanied by very little 
information. Where only archiving notes were available they have been included, even if 
no formal report or translation of these notes was available.
The collections of skeletal remains used in this study derive from various sites in central 
southern England. The area of central southern England, for the purposes of this study, 
encompasses parts of the modem counties of Hampshire, Wiltshire and Dorset (refer Map 
1.1). In Britain, archaeological material is generally excavated by a local county 
archaeological team, and housed in a county museum. So although counties and shires in 
their present form are fairly recent political organisations and have only a loose relationship 
to the Iron Age/Roman organisation of the countryside, the archaeological finds of Iron 
Age and Romano-British central southern England must first be approached through them.
When examining British national databases of skeletal remains, the diversity of sites and 
number of individuals available in each county appears to vary quite widely. This situation 
is not necessarily reflective of actual population levels or the burial practices of earlier 
periods, but may instead reflect the level of resources one county has devoted to 
archaeology as opposed to other counties.
One advantage of examining the available skeletal material and archaeological knowledge 
by region is that small collections of remains from neighbouring geographic sites can be 
identified, even if they are not published, and combined to form larger populations. In 
effect, this means that almost all the Iron Age and Romano-British material held by 
relevant museums was potentially available for inclusion in this study.
The modem county of Hampshire contains several rich Iron Age sites, including Danebury, 
Owslebury and Micheldever Wood. Excavations in Hampshire have also revealed a 
number of Romano-British sites, including sites in or near Andover and several cemeteries 
associated with Winchester. Iron Age and Romano-British remains have also been 
recovered from the Hampshire and Wiltshire areas of nearby Alton, Basingstoke,
Amesbury and Salisbury. The neighbouring county of Dorset contains a number of Iron 
Age and Romano-British sites, many extensively excavated and well reported, providing 
large numbers of available skeletal remains (refer Map 1.2).
There are several factors that endorse the use of central southern England as a focus for 
exploring the relationship between Iron Age and Romano-British populations, including the 
availability of a good record of early Romano-British settlement, chalky soils which have 
promoted the survival of skeletal remains from both the Iron Age and Roman periods, and 
an extensive and reasonably well-understood Iron Age antecedence.
3.2.2 Burial Practices and their Effects on Specimen Numbers
As can be seen from the various archaeological reports of the skeletal remains included in 
this study (for a full list refer to Appendix A), the people of Iron Age and Roman-occupied
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central southern England left evidence of several burial practices including inhumation, 
exhumation and cremation. The burial practices of populations in central southern England 
have affected the number of specimens available to archaeological studies for various time 
periods. Only those human or skeletal remains that were inhumed are available for analysis 
by the modem researcher.
Excavated Iron Age sites evince a range of whole and partial inhumations. Many human 
remains have been recovered from charnel pits. Far fewer Iron Age remains have been 
recovered than would be expected considering the size of the population extrapolated to 
have existed during this period. Very few organised burial sites have been identified. This 
is often attributed to the practice of exhumation, which involved the exposure of the dead to 
the elements, and appears to have been the main burial practice in the latter part of the Iron 
Age in central southern England. The process of exhumation resulted in either fully or 
partially defleshed skeletal remains. The recovery of numerous partial skeletal remains in 
central southern England may be a result of this process.
Cremation was also very popular in the Iron Age. The burning of the remains was often 
followed by the placement of the ashes in clay vessels that were then buried.
There also appears to have been a fair amount of cremation in early Roman Britain.
In the Romano-British period, where Roman culture had taken hold, remains were mostly 
disposed of via inhumation in cemeteries. These cemeteries are the best source of skeletal 
remains for modem archaeological research.
It must be remembered that in the earlier decades of Roman mle the population was still 
essentially Iron Age in culture. Although 'conquered', they had not necessarily been 
incorporated into the Roman administration or adopted any Roman cultural practices. 
Technically the Romano-British period began with the invasion in 44 AD, but this is not 
reflective of when the occupation actually began to affect the daily lives of the population 
in central southern England. As such, the Iron Age practices of exhumation and cremation 
may have continued to be the dominant methods of disposing of corpses for quite some 
time into the Romano-British period, particularly in the countryside.
3.2.3 Timeline of access to various collections
In order to collect dental non-metric data to analyse the relationship between Iron Age and 
Romano-British populations in central southern England, a number of museums in England 
were visited in 1997. Following is a list of the months in which each museum was visited 
and the names of the collections that were examined. Next to each collection is the number 
of specimens from either the Iron Age or Roman period that were included in the raw 
dataset. The number of individuals for whom values were initially recorded does not 
equate to the number of individuals included in analyses. As explained below, in the 
sections specifying the methods of analysis, some individuals were excluded from some 
analyses. At the time of recording values for dental non-metric traits, however, information 
was recorded for as many individuals as possible in order to maximise the flexibility of the 
database for analyses.
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A p ril - Ju n e  1997
M u seu m : H am p sh ire  C o u n ty  C o u n c il M u seu m  S erv ice , W in c h e s te r
(in c lu d in g  A n d o v e r  M u seu m , A n d o v er).
Iro n  A ge R o m a n o -B ritish
A n d o v e r B a lk sb u ry 1 3
C a m e lo t C lo se - 2
H a rro w a y  F arm 3 -
H u rs tb o u m e  P rio rs - 1
H u rs tb o u m e
T a rra n t
1 -
O ld  D o w n  F a rm 3 -
T id w o rth 1 -
W in c h e s te r  S tree t - 1
D a n e b u ry D a n e b u ry 52 -
W in c h e s te r I tc h e n  V a lle y 7 -
M ic h e ld ev e r  W o o d 2 -
O ld  D a iry  C o ttag e - 5
O w sle b u ry 5 -
W in n a ll D o w n 4 -
A lto n N e a th am - 2
B asin g sto k e O ak rid g e - 9
W in k l e b u ry 4 1
A u g u s t - S e p tem b e r 1997
M u seu m : W in c h e s te r  C ity  C o u n c il M u seu m  S erv ice , W in ch este r .
Iro n  A g e R o m a n o -B ritish
W in c h e s te r L an k h ills - 118
H y d e  S tree t - 5
V ic to r ia  R o ad - 29
C h e s te r  R o ad - 17
S M C W - 5
R o m se y  R o ad - 2
E a s to n  L an e - 1
B F W - 2
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September - October 1997
Museum: Dorchester Museum, Dorchester.
Iron Age Romano-British
Dorchester Maiden Castle Road - 4
Western Link - 4
Whitcomb - 1
October 1997
Museum: Salisbury Museum, Salisbury
Iron Age Romano-British
Amesbury Boscombe Down - 13
Salisbury Cockey Down 3 -
Down's Way 2 -
September, November and December 1997, January 1998
Museum: Natural History Museum (formerly British Museum [Natural
History]), London.
Iron Age Romano-British
Dorchester Allington Avenue - 31
Poundbury - 235
January 1998
Museum: Duckworth Collection, Oxford.
Iron Age Romano-British
Dorchester Maiden Castle 15 -
Table 3.1 A table providing the approximate dates that each of the skeletal collections 
included in the present study were examined.
Whilst the available literature for many sites indicated that large numbers of remains were 
available in fair to good condition, upon examination it was often found that key specimens 
were missing, that collections were split between two or more museums, or that the 
condition of many specimens was not as good as reported in the literature. As a result, 
about 600 specimens were able to be included in the raw dataset, out of about 2,000 
reported in the literature for the Iron Age and Romano-British periods in central southern 
England.
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3.3 Methods
3.3.1 Dental Non-Metrics
3.3.1.1 What are Dental Non-Metrics?
Dental non-metrics are the aspects of dentition that involve the shape of the teeth, as 
opposed to the size of the teeth. For example, whether an incisor has a curved lingual 
surface (shovelling), or how many convexities a molar has on its superior surface (number 
of cusps). There are many advantages to using dental non-metrics in a study of genetic 
relatedness of populations, as discussed below. The most widely used method of recording 
dental non-metric data is the Arizona State University Dental Anthropology System 
(described below).
3.3.1.2 Why Use Dental Non-Metrics?
The elements of the human skeleton that have been used for biological distance studies in 
the past include cranial metric and non-metric, post-cranial metric and non-metric, and 
dental metric and non-metric features. Each of these sources of information can be used to 
contribute to the understanding of various aspects of the individual in life; their behavioural 
patterns, environment and genetic inheritance.
In terms of a study of the biological distance, or genetic relatedness, of groups or 
individuals, dental non-metrics can often provide the best information. This is because the 
shapes of an individual’s teeth are highly genetically determined - up to 95% heritable 
(Scott and Turner 1997). The shape is not influenced by gender, nor is it changed by the 
environment, nor is it altered by the use of the tooth (Scott and Turner 1997). A child 
deprived of adequate levels of requisite nutrients may fail to develop teeth of high density, 
and the sex and overall size of a child (determined by other genes and environmental 
factors) may be reflected in the size of the individual's teeth. The extent to which the shape 
of that same child's teeth is influenced by nutrition or sex/overall size is, however, very 
minimal.
Teeth are, of course, subject to attrition or disease, but this will only reduce the tooth by 
wearing away the enamel, it will not usually alter the initial shape of the enamel. Teeth are 
also extremely durable post-mortem, often surviving longer than the rest of the skeleton 
(Scott and Turner 1997). The high level of archaeological survivability of teeth, as 
compared to all other parts of the skeleton, both cranial and post-cranial, contribute to the 
attraction of dental non-metrics as a method of studying genetic variability of skeletal 
populations.
The appeal of dental non-metrics is increased when compared to other forms of skeletal 
studies. Other non-metric, and metric, skeletal traits are subject to non-genetic variability 
that may result from wear, gender, occupation and health of the individual in life, and 
chronological age at the time of death (Scott and Turner 1997). Dental non-metrics 
therefore have some advantages over other sources of information, and on that basis were 
selected as the source of data for this study.
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3.3.2 Arizona State University Dental Anthropology System
The development of a system by which variations in dental non-metric traits can be 
quantified began early in the twentieth century with Hrdlicka's work on shovelling in 
incisors (1920). This study introduced the concept that the expression of a trait may occur 
anywhere along a cline from non-expression to full-expression and gave descriptions and 
photographs to aid in the consistency of inter-observer values.
The next stage in the development of a standardised technique for the observation of dental 
morphology began in the 1940s. Dahlberg (1991) developed and published graded 
standards for a wider variety of characteristics, including shovelling, double-shovelling, the 
hypocone, Carabelli's cusp and the protostylid. He also developed and made available 
plaster plaques that represented the various grades within the dines he recognised for all 
these traits. By quantifying variation along the cline of expression for a number of traits 
Dahlberg opened the door to increased inter-observer comparisons of populations and more 
complex discussions of the relationships between populations as evinced by dental non­
metrics.
The concept of describing the clonal variation of a trait, developing standardised 
descriptors for the various stages within a cline, and creating a set of plaster casts that 
represented these clinal variations, was furthered by Turner, Nichol and Scott in the 1980s 
(1991). They developed the Arizona State University Dental Anthropology System (ASU 
cast system). The main aim of the ASU cast system is to promote inter-observer 
repeatability, as well as increasing the ease with which dental non-metrics studies can be 
carried out.
Turner et.al. (1991:13) state:
"The theory behind the development of these standards is to devise a plaque which gives 
physical representations of minimal and maximal trait expression and various gradations 
between these two points. In selecting the representatives of these grades, the developer 
should have the intention of making the finest level distinctions possible that can be 
repeated accurately. The class intervals between the grades of a standard should be 
approximately equal. More than 5, but less than 10 grades of occurrence is ideal for most 
characters."
Traits chosen for inclusion in this system have several common qualities: easily and 
reliably observed; persist for many years despite heavy wear; low or no sexual dimorphism; 
they evolve very slowly, and are considered to be very good population affinity traits. 
Turner et. al. (1991:13-14) also looked at gaining the maximum amount of information 
with minimum observation time and cost.
The ASU cast system was used to record the raw dataset used in this study.
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3.3.3 Method of Recording Data Undertaken in the Field
3.3.3.1 Determined traits to be recorded
The initial step in creating the set of data used to explore the relationships between the 
populations of Iron Age and Romano-British central southern England was determining 
which traits to score. Traits were chosen initially by reviewing the traits chosen by other 
researchers, including Scott and Turner (1997), Lloyd-Jones (1995), and Stringer (1997), 
and in order to maximize the flexibility of the database for statistical analyses. In practice, 
all traits that could be reliably observed by the present researcher, using the ASU cast 
system, were included. The intention was to maximise the available amount of data for 
analysis. Values for 66 traits were recorded. The traits are listed in Table 3.2.
Shovelling Upper Central Incisor, Upper Second Incisor, Upper Canine, 
Lower Central Incisor, Lower Second Incisor
Curvature Upper Central Incisor, Upper Second Incisor
Double-shovelling Upper Central Incisor, Upper Second Incisor, Upper Canine, 
Upper First Premolar, Lower Central Incisor, Lower Second 
Incisor
Tuberculum Dentale Upper Central Incisor, Upper Second Incisor, Upper Canine
Pegging/Reduced Upper Second Incisor, Upper Third Molar, Lower Third Molar
Mesial Ridge Upper Canine
Distal Accessory Ridge Upper Canine, Lower Canine
Metacone (Cusp 3) Upper First Molar, Upper Second Molar, Upper Third Molar
Hypocone (Cusp 4) Upper First Molar, Upper Second Molar, Upper Third Molar
Metaconule (Cusp 5) Upper First Molar, Upper Second Molar, Upper Third Molar
Carabelli’s Cusp Upper First Molar, Upper Second Molar, Upper Third Molar
Parastyle Upper First Molar, Upper Second Molar, Upper Third Molar
Lingual Cusp Variation 
(Cusp No.)
Lower First Premolar, Lower Second Premolar
Anterior Fovea Lower First Molar
Deflecting Wrinkle Lower First Molar
Protostylid Lower First Molar, Lower Second Molar, Lower Third Molar
Cusp Number Lower First Molar, Lower Second Molar, Lower Third Molar
Hypoconulid (Cusp 5) Lower First Molar, Lower Second Molar, Lower Third Molar
Entoconulid (Cusp 6) Lower First Molar, Lower Second Molar, Lower Third Molar
Metaconulid (Cusp 7) Lower First Molar, Lower Second Molar, Lower Third Molar
Root Number Upper First Premolar, Upper Second Premolar, Upper First 
Molar, Upper Second Molar, Upper Third Molar, Lower 
Canine, Lower First Premolar, Lower First Molar, Lower 
Second Molar, Lower Third Molar
Table 3.2. A table listing the traits that were recorded for each of the individuals in the 
skeletal collections included in the present study.
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A full list and description of the traits is presented in Appendix B. The description of each 
trait is taken almost verbatim from Turner et. al. (1991), as this set of descriptions relate 
directly to the plaster casts used in the ASU cast system.
Very few of the traits offered by the ASU cast system were not recorded. They included 
the Distosagittal Ridge on Upper First Premolars - which is not known outside Amerindian 
populations - and the Odontome on Upper and Lower Premolars and Distal Trigonal Crest 
on Lower Molars - which are difficult to score even on teeth with only slight wear.
3.3.3.2 Recording the Data
When recording values for each trait for each individual, the relevant ASU cast was used as 
a reference for each grade along the cline of expression, in conjunction with the verbal 
description of each trait as presented by Turner, Nichol and Scott (1991). When both the 
left and right tooth were present, the value of the tooth with the highest expression was 
recorded, as this can be assumed to be a more accurate representation of allelic expression 
(Lloyd-Jones 1995:3). The data was entered directly into an Excel spreadsheet. The 
database of raw values is presented in Appendix C.
3.3.4 Statistical Analyses
Several statistical analyses were undertaken on the database, including a repeatability test 
(T-test), Principle Co-ordinates Analysis (including an accumulated Analysis of Variance), 
Canonical Variate Analysis, Mean Measure of Divergence and PAUP (Phylogenetic 
Analysis Using Parsimony).
3.3.4.1 Repeatability Test.
A repeatability test was undertaken to check intraobserver reliability. Following Lloyd- 
Jones (1995) and Nichol and Turner (1986) the values for one population - Danebury - 
were recorded twice, approximately two months apart - in April and June 1997. The scores 
from each session were compared by paired T-tests with the critical value set at a  = 0.05 
for a two tail test. Traits that were significantly different at the 0.05 % level were 
considered less desirable for inclusion in analyses than those that were reliably repeated. 
The T-tests were calculated in Excel.
3.3.4.2 Principal Co-ordinate Analysis
The first ordination method employed to explore the relationships between the Iron Age 
and Romano-British populations in this study was a multivariate analysis technique called 
Principal Co-ordinate Analysis (PCO). This technique is very similar to the more widely- 
known Principle Component Analysis (PCA). The difference between the two techniques 
lies in the use of inter-OUT (operational taxonomic units) distances in PCO and the use of 
raw character state data by PCA (Quicke 1993:93-96).
PCO calculations are quite complex, and generally carried out using a specialist computer 
application. GenStat Release 6.1 was used in this instance, with the assistance of Dr. Jeff 
Wood of the Statistical Consulting Unit, Australian National University. The analysis
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results in a series of orthogonal vectors (here called scores) for each population (taxa). The 
majority of the variation to be found in each population is generally found in the first two 
or three PCO scores. The first score should describe the maximum possible amount of 
variation along its axis. The second score, at right angles to the first, should then explain 
the maximum amount of remaining variation. The third score is at right angles to the first 
two and likewise should explain the maximum amount of variation that is left after the first 
and second scores. In general the fourth and higher scores do not account for very much of 
the variation in the sample, and are usually not considered when interpreting the results of 
the PCO (Quicke 1993:93-96).
Traits and individuals included in the analysis were chosen in an exclusionary manner.
Any trait with a 25% or higher absence of data was removed from the data set. From this 
reduced set of data, any individual with 25% or more missing values was removed. The 
remaining missing values were filled using the Beale and Little method (1975). The 
similarities between the individuals was calculated based on Euclidean distance, and the 
PCO then undertaken on GenStat Release 6.1.
The results of the PCO are presented in Chapter Four.
3.3.4.2 Analysis o f Variance (ANOVA)
An Analysis of Variance (ANOVA) can provide information on where the majority of 
variation in a sample lies -  if it is mainly within subpopulations or between subpopulations. 
If, within a sample, the majority of variation is within subpopulations and not between the 
subpopulations, then the subpopulations may be considered to be closely related. If, within 
a sample, the majority of variation is found to lie between the populations, then a model of 
divergence between the populations is supported.
In this instance, an ANOVA was undertaken as part of the PCO. The results are presented 
in Chapter Four with the PCO results.
3.3.4.3 Canonical Variate Analysis
Canonical Variate Analysis (CVA), or Multiple Discriminant Analysis, requires the 
operational taxonomic units (in this instance the Iron Age and Romano-British populations) 
to be assigned before beginning the analysis. In this instance the scores generated by the 
PCO were used as the basis for the CVA.
CVA creates a taxon to taxon (population to population) distance measure called the 
Mahalanobis D2 statistic (Sneath and Sokal 1973). This analysis creates scores in a 
somewhat similar fashion to PCO, each score representing the maximum distance between 
the mean of the distances between the members of each population. Each subsequent score 
maximizes the same values whilst remaining perpendicular to the preceding scores, or 
vectors (Quicke 1993:96).
The scores generated by the CVA were plotted two at a time, each score represented as 
either axis x or y, allowing the information generated to be depicted in a visual format, 
facilitating interpretation. The relative certainty of the placement of each population can be
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depicted with a surrounding circle that represents two standard deviations. This can aid in 
determining how robust the placement of each population is in relation to the other 
populations.
The results of the CVA undertaken on Genstat 6.1 are presented in Chapter Four as plots.
3.3.4.4 Mean Measure o f Divergence
PCO analyses are often considered informative enough to provide a reliable
picture of the relationship between populations. In order to generate results comparable 
with that of other dental non-metric studies, however, further analyses were undertaken. In 
particular, Mean Measure of Divergence (MMD) and Phylogenetic Analysis Using 
Parsimony (PAUP) analyses, which are often employed to measure the biological distance 
between populations (Lloyd-Jones 1995; Rayner 2000), were completed.
This series of MMD equations creates a matrix of distances from the raw data, which can 
then be used to create a variety of dendrograms in PAUP. This process has several 
advantages, including normalising the distributions and accounting for variation in sample 
size.
The steps involved in an MMD analysis include: choosing which traits to include, 
determining the breakpoints for each trait, calculating the frequencies, executing a series of 
formulae, and tabulating a matrix of distances from the formulae.
3.3.4.4.1 Choose traits
Traits included in the MMD analysis were chosen on the basis of availability of a high 
percentage of recorded values across all the subpopulations, the results of the repeatability 
test, and the traits which had been used and recommended in previous studies. Where two 
traits were significantly similar, for example lower first molar cusp number and lower first 
molar cusp 5, only one trait was included. The traits chosen for inclusion are presented in 
Chapter Four.
3.3.4.4.2 Breakpoints
The second step in an MMD analysis is to determine the breakpoint for each trait. 
Breakpoints are the grade along a cline above or below which a trait is considered to be 
absent or present. The breakpoint used for a trait can vary from study to study. This 
variation in breakpoints reflects the value of the trait in the populations being examined. 
For example, shovelling is a trait that is widely present and quite well-developed in many 
Asian populations. It is not very well developed in individuals of most European 
populations, however. In a study that examines only European populations, therefore, the 
breakpoint for shovelling would generally be set lower than for a study involving Asian 
populations. The breakpoints used are presented in Chapter Four.
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3.3.4.4.3 Frequencies
Once the traits and breakpoints have been determined, the frequency of the presence or 
absence of traits can be calculated for each population. The total number of individuals 
with a value recorded for each trait is totalled («), and the number of individuals with a 
score above or below (as appropriate) the breakpoint is calculated (k). The frequency of 
expression of each trait for each of the populations are presented in Chapter Four.
3.3.4.4.4 Formulae
Once the frequency for each trait in each population was determined, the series of MMD 
formulae was applied.
The MMD method of exploring the genetic relationships between populations was first 
employed in anthropological studies of non-metric data by Berry and Berry in 1967. It 
compares each population sample with every other population sample to create a series of 
pair-wise distances, or MMD coefficients. The MMD is based on the Smith-Grewal 
equation (Grewal 1962) (see Equation 1), which was used by Berry and Berry (1967, 1972) 
to explore bio-distances.
As sample sizes can vary quite dramatically in bio-distance analyses, as they do in the 
present study, each score for each trait undergoes an angular transformation in order to 
stabilise the variance in the smaller samples. The Freeman-Tukey equation is used for the 
transformation (Green and Suchey 1976) (see Equation 2).
The variance for each MMD value can then be calculated (see Equation 3), so that dividing 
the MMD value by its standard deviation a standardised distance can be calculated 
(sdMMD). The standardised MMD values are sometimes used when comparing 
populations of different sizes, or when population sizes are particularly small (Sofaer et. al. 
1986).
EQUATION 1
r
z ( e n - e 2l) 2 -
i=l nn + Vi
l  — >
«2/ +  2/ 2_
M M D  =
r
EQUATION 2
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where:
r = number of traits considered
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Yin and «2/ = number of dentitions examined for trait i in populations 1 and 2 
respectively
k = the number of individuals expressing the trait out of n observable individuals in 
a sample (k/n - observed trait frequency)
Trait frequencies are transformed to the angle 0  (measured in radians) through 
inverse sine
0nand 0 2 i = transformed frequency of trait i in populations 1 and 2 respectively.
EQUATION 3
2 i = 7  r
2r~ r~
7 + 1<
n n +  ¥2 n a  +  ¥2 J
These calculations were performed in Excel.
3.3.4.4.5 Matrix
The final step in calculating MMD values to be used in further analyses was the creation of 
a pair-wise distance lower left triangular data matrix. The matrix is presented in Chapter 
Four.
3.3.4.5 Construction o f Dendrograms
Several further analyses were carried out on the MMD matrix using the Phylogenetic 
Analysis Using Parsimony (PAUP) application created by David Swofford, with the 
assistance of Dr John Trueman, RSBS, Australian National University. These hierarchical 
clustering procedures, as used here, essentially perform an agglomerative function by 
connecting populations into most-similar pairs and finding different ways of representing 
these similarities. The methods for constructing the dendrograms used in this instance is 
the unweighted pair-group methods using arithmetic averages (UPGMA).
3.3.4.5.1 Neighbour-Joining Method
The MMD matrix was first used to construct rectangular dendrograms that included all 
populations. The neighbour-joining method of constructing dendrograms is related to 
traditional cluster analysis, but does not assume that the data are ultrametric, i.e. that all 
populations have diverged from each other by an equal amount. Neighbour-joining tracks 
the nodes on a dendrogram, rather than the populations or clusters of populations. The 
initial MMD matrix was modified to account for the separation between each pair of nodes 
based on their average divergence from all other nodes. The tree was then constructed by 
linking each least-distant pair of nodes (Swofford et. al. 1996:488-490). The same analyses 
performed on a matrix of standardised MMD (stdMMD) values produced skewed results
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which overcompensated for the smaller samples. Where sample sizes were very small, for 
example for the Alton and Salisbury populations, they appeared in the stdMMD 
dendrograms to be highly related, whilst the relationship between the Dorchester 
populations -  which consistently appeared to be close in all other analyses -  became the 
most distant relationship. The stdMMD denrograms were therefore not retained for 
interpretation.
The resultant neighbour-joining trees are presented in Chapter Four.
For fullness of information, the formulae used to create neighbour-joining trees are 
presented below.
The steps of the method (modified from Studier and Keppler 1998 and taken from 
Swofford et. al. 1996:488-489) are:
1. Given a matrix of pairwise distances (d), for each terminal node i calculate its net 
divergence (n) from all other taxa using the formula
N
n = Zdik
k=l
Where A  is the number of terminal nodes in the current matrix. Note the 
assumption that da = 0, otherwise the summation would need to skip over k -  i.
2. Create a rate-corrected distance matrix (.M) in which the elements are defined by
Mij —dij - ( r i+r) / (N-2)
For all i and with j> i (the matrix is symmetrical, and the case of i = j  is not 
interesting). Only the values i and j  for which Mu is minimum need be recorded; 
saving the entire matrix is unnecessary.
3. Define a new node u whose three branches join nodes i, j, and the rest of the tree. 
Define the lengths of the tree branches from u to i and j:
viu= d ij/2  + (ri +rj)/[2(N-2)]
Vju ~  dij -  Viu
4. Define the distance from u to each other terminal node (for all k * i or J)
dku ~  (dik  " t "  djk  ”  dij) /  2
5. Remove the distances to nodes i and j  from the data matrix, and decrease N  by 1.
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6. If more than two nodes remain, go back to step 1. Otherwise, the tree is fully
defined except for the length of branch joining the two remaining nodes (/ and j). 
Let this remaining branch be
Vij =  dij
Each step has generated one internal node and has estimated the lengths of two of the 
branches connected to that node. The tree can be drawn from these data.
33.4.5.2 Rectangular dendrogram, rooted and unrooted
The MMD matrix was then used to construct rectangular dendrograms that included all 
populations. These rectangular dendrograms can be used to identify sister-groups, 
indicating possible historical relationships between populations (Quicke 1993:89). The 
trees can be left unrooted, or have a root added. The latter requires the selection of one of 
the populations in the analysis to be chosen as an outgroup. In this instance Andover Iron 
Age was chosen, randomly. Effectively, this means that when interpreting the rooted 
rectangular dendrograms the apparent distance between Iron Age Andover and the other 
populations should not be used to draw conclusions. The length of the branches does not 
indicate the depth of the division between the populations, unless otherwise indicated.
The same analyses performed on a matrix of standardised MMD (stdMMD) values 
produced skewed results which overcompensated for the smaller samples. As before, 
therefore, the stdMMD denrograms were therefore not retained for interpretation.
The resultant dendrograms are presented in Chapter Four.
3.4 Predictions of Various Models
Under each of the three models of relationship between the Iron Age and Romano-British 
populations proposed in Chapter One, different predictions arise for the results of the 
POC/CVA and MMD/PAUP analyses. The primary focus of these predictions is the level 
of affinity between the total Iron Age and Romano-British populations, and the 
relationships between the various subpopulations of both periods. A secondary 
consideration is the implications of the variation observed in the Iron Age subpopulations, 
and what information the results may contribute to our understanding of the population 
history of Iron Age central southern England.
3.4.1 Predictions of Model One - biological continuity - for the results of various 
analyses
The first model of the relationship between the populations of Iron Age and Roman central 
southern England proposed in Chapter One was biological continuity. Under this model it 
is expected that the genetic variation of the population in the Iron Age be essentially 
unchanged by the Roman occupation, rendering the skeletal populations from the two 
periods statistically indistinguishable.
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The key prediction of model one for the results of the analyses is that the Romano-British 
populations will not cluster away from the Iron Age populations. Whilst allowing for the 
possibility that the population sample afforded by the archaeological record is not properly 
random, and for the small geographic distance between some pairs of Iron Age and Roman 
populations, under this model an analysis of variance would be expected to demonstrate no 
significant levels of variation between the total Iron Age population and total Romano- 
British population.
Under a model of biological continuity, CVA plots should depict a very distinct and close 
grouping of each Romano-British population with any geographically adjacent Iron Age 
population. The overall frequencies of all traits for both the Iron Age and Roman 
populations would be expected to be very similar. Dendrograms generated by PAUP would 
be expected to show a clustering of each Iron Age population and its geographically 
corresponding Romano-British population to the exclusion of other populations.
3.4.2 Predictions of Model Two - biological replacement - for results of various
analyses
The second model proposed in Chapter One was biological replacement of the Iron Age 
populations with an immigrating population. Under this model, it is expected that the 
Romano-British populations will be significantly different from the Iron Age populations - 
that in all analyses the total Iron Age population will cluster away from the population of 
the Roman period.
An analysis of variance would be expected to show highly significant levels of variation 
between the total Iron Age population and total Romano-British population. CVA plots 
would show a very distinct cluster of all Iron Age populations away from all Romano- 
British populations. The overall frequencies of traits in the total Iron Age and Roman 
populations would be expected to be inconsistent. Dendrograms generated by PAUP would 
be expected to show a clustering of the Iron Age populations away from the Romano- 
British population.
3.4.3 Predictions of Model Three - increased diversity - for results of various
analyses
The third model that has been proposed for the implications of the Roman occupation for 
the Iron Age population of central southern England is that of increased diversity. Under 
this model it is expected that the genetic variation of the Iron Age population will be 
reflected in the population from the Roman period, but with the addition of new elements.
Under this model, an analysis of variance would be expected to show some significant 
levels of variation between the total Romano-British population and total Iron Age 
population, but with a reasonably large amount of variation maintained within each 
population. CVA plots would represent each Romano-British population as tending toward 
the geographically-closest Iron Age population. The overall frequencies of all traits for 
both the Iron Age and Roman populations would be expected to be somewhat similar, but 
with a significant change in some traits. Dendrograms generated by PAUP would be 
expected to show a clustering of each Iron Age population and its geographically
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corresponding Romano-British population, but with varying degrees of divergence between 
each pair.
The degree to which the predictions of these three models marry with the results of the 
analyses is discussed in Chapter Five.
70
CHAPTER FOUR -  RESULTS
This Chapter presents the results of the analyses described in Chapter Three.
4.1 Database
The set of raw data recorded from the skeletal remains described in Appendix A is 
presented in Appendix C.
4.2 Repeatability test
To test the repeatability of the observations that form the raw dataset, the values for each of 
the traits from Danebury were scored twice - once in April 1997 and once in June 1997.
The scores from each session were compared by paired T-tests with the critical value set at 
a = 0.05 for a two tail test. The results of the T-tests showed significant differences in just 
95 of the 3, 432 variables tested. The traits that included the bulk of the significantly 
different variables were Double-Shovelling, Distal Accessory Ridge and Anterior Fovea. 
These traits were excluded from analyses.
4.3 Principal Co-ordinate Analysis
The results of the first ordination method employed to explore the relationships between the 
Iron Age and Romano-British populations are set out below.
4.3.1 Traits included in the Principle Coordinate Analysis
Of the 66 recorded traits, 25 were used in the Principle Co-ordinate Analysis. Each trait 
was selected on the basis that a minimum of 75% of individuals in the database had a value 
recorded against that trait. Where two traits were significantly similar, for example lower 
first molar cusp number and lower first molar cusp 5, only one trait was included.
• UI 1 Shovelling • UI 1 Curvature
• UI 2 Pegging • UC Mesial Root
• UM 2 Cusp 3 • UM 2 Cusp 4
• UM 1 Carabelli’s Cusp • UM 3 Parastyle
• UM 3 Pegging • LP 2 Cusp Number •
• LP 1 Root Number • LM 1 Protostylid
• LM 2 Cusp Number • LM 1 Cusp 6
• LM 1 Root Number • LM 2 Root Number •
• LM 1 Deflective Wrinkle
UI 2 Tuberculum dentale 
UP 1 Root Number 
UM 2 Cusp 5 
UM 2 Root Number 
LC Root Number 
LM 1 Cusp Number 
LM 1 Cusp 7 
LM 3 Pegging
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4.3.2 Number of individuals included in the Principle Coordinate Analysis
The individuals retained for the Principle Coordinate Analysis (PCO) were chosen on the 
basis that they had a value present for a minimum of 75% of included traits. The number of 
individuals included in the PCO, by population, were:
• Iron Age Andover 9
• Iron Age Basingstoke 3
• Iron Age Danebury 28
• Iron Age Dorchester 23
• Iron Age Salisbury 5
• Iron Age Winchester 15
• Romano-British Alton 2
• Romano-British Amesbury 13
• Romano-British Andover 6
• Romano-British Basingstoke 6
• Romano-British Dorchester 271
• Romano-British Winchester 174
4.3.3 Results of the Principle Coordinate Analysis
The total eigenvalue and percentage of total variation represented by each PCO score, and 
the accumulated analysis of variance and individual PCO values for each subpopulation for 
each PCO Score, are presented in Tables 4.1 to 4.11.
The aspects of the accumulated analysis of variance that are worthy of note are:
• PCO Score 1 -  ‘population’ significant at 1% level;
• PCO Score 2 -  ‘population’ and ‘age’ both significant at 0.1% level;
• PCO Score 3 -  ‘population’ significant at 0.1% level;
• PCO Score 4 -  ‘age’ significant at 1 % level;
• PCO Score 5 -  ‘population’ significant at 0.1% level.
• PCO Score 7 -  ‘population’ significant at 1 % level; and
• PCO Score 8 -  ‘population’ significant at 0.1% level.
Table 4.1. Latent roots and percentage of variation represented by each PCO Score
PCO
Score 1 2 3 4 5 6 7 8 9 10
Latent
Roots 6.325 3.429 2.844 2.635 1.896 1.631
1.534 1.363 0.912 0.769
%
Variation 22.62 12.26 10.17 9.42 6.78 5.83 5.49 4.88 3.26 2.75
Latent Root = Total Eigenvalue % Variation = Percentage o ? Total Variation
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Table 4.2. Accumulated analysis of variance and values for PCO Score 1
Accumulated analysis o f variance
Change d.f. s.s. m.s. v.r. F pr.
+ Age 1 0.00362 0.00362 0.33 0.568
+ Population 7 0.27503 0.03929 3.54 0.001
- Age -7 -0.00872 0.00872 0.79 0.376
+ Age 1 0.00872 0.00872 0.79 0.376
+Age.Population 3 0.01303 0.00434 0.39 0.760
Residual 543 6.03361 0.01111
Total 554 6.32530 0.01142
PCO Values
AGE IA RB
ptab setab ptab setab
POPULATION
Dorchester 0.04433 0.02198 0.01699 0.00640
Alton -0.00675 0.07797 * *
Amesbury 0.05729 0.03713 * *
Andover -0.03031 0.03514 -0.05312 0.04303
Basingstoke -0.00351 0.06086 -0.03983 0.04303
Danebury -0.02505 0.01992 * *
Salisbury -0.01127 0.04714 * *
Winchester -0.03227 0.02722 -0.02219 0.00799
d.f. = Degrees of Freedom s.s. = Sum of Squares m.s. = Mean Square
v.r. = Variance Ratio F pr. = F-probability IA = Iron Age
RB = Romano-British ptab = estimated means
setab = standard errors of the estimated means
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Table 4.3. Accumulated analysis of variance and values for PCO Score 2
Accumulated analysis o f variance
Change d.f. s.s. m.s. v.r. F pr.
+ Age 1 0.063588 0.063588 11.91 <.001
+ Population 7 0.431511 0.061644 11.55 <.001
-Age -7 -0.001260 0.001260 0.24 0.627
+ Age 1 0.01260 0.001260 0.24 0.627
+Age.Population 3 0.034482 0.011494 2.15 0.093
Residual 543 2.899311 0.005339
Total 554 3.428893 0.006189
PCO Values
AGE IA RB
ptab setab ptab setab
POPULATION
Dorchester -0.00603 0.01524 -0.02671 0.00444
Alton 0.09971 0.05405 * *
Amesbury 0.05433 0.02574 * *
Andover 0.02687 0.02436 0.03377 0.02983
Basingstoke -0.00619 0.04219 0.01793 0.02983
Danebury 0.08134 0.01381 * *
Salisbury 0.00719 0.03268 * *
Winchester -0.01862 0.01887 0.02422 0.00554
d.f. = Degrees of Freedom s.s. = Sum of Squares 
v.r. = Variance Ratio F pr. = F-probability
RB = Romano-British ptab = estimated means
setab = standard errors of the estimated means
m.s. = Mean Square 
IA = Iron Age
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Table 4.4. Accumulated analysis of variance and values for PCO Score 3
Accumulated analysis o f variance
Change d.f. s.s. m.s. v.r. F pr.
+ Age 1 0.000152 0.000152 0.03 0.859
+ Population 7 0.217687 0.031098 6.46 <.001
-Age -7 -0.000948 0.000948 0.20 0.657
+ Age 1 0.000948 0.000948 0.20 0.657
+Age.Population 3 0.012760 0.004253 0.88 0.449
Residual 543 2.613125 0.004812
Total 554 2.843723 0.005133
PCO Values
AGE IA RB
ptab setab ptab setab
POPULATION
Dorchester 0.01096 0.01446 0.01636 0.00421
Alton -0.07979 0.05131 * *
Amesbury 0.00302 0.02444 * *
Andover -0.00237 0.02312 -0.05178 0.02832
Basingstoke -0.00140 0.04005 0.01900 0.02832
Danebury 0.00362 0.01311 * *
Salisbury 0.03187 0.03102 * *
Winchester -0.03937 0.01791 -0.02353 0.00526
d.f. = Degrees of Freedom s.s. = Sum of Squares 
v.r. = Variance Ratio F pr. = F-probability
RB = Romano-British ptab = estimated means
setab = standard errors of the estimated means
m.s. = Mean Square 
IA = Iron Age
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Table 4.5. Accumulated analysis of variance and values for PCO Score 4
Accumulated analysis o f variance
Change d.f. s.s. m.s. v.r. F pr.
+ Age 1 0.045227 0.045227 9.59 0.002
+ Population 7 0.026068 0.003724 0.79 0.596
- Age -7 -0.023682 0.023682 5.02 0.025
+ Age 1 0.023682 0.023682 5.02 0.025
+Age.Population 3 0.002078 0.000693 0.15 0.932
Residual 543 2.561837 0.004718
Total 554 2.635210 0.004757
PCO Values
AGE IA RB
ptab setab ptab setab
POPULATION
Dorchester 0.02058 0.01432 -0.00341 0.00417
Alton 0.07243 0.05081 * *
Amesbury 0.00129 0.02420 * *
Andover 0.04676 0.02290 0.08831 0.02804
Basingstoke -0.00911 0.03966 -0.00577 0.02804
Danebury 0.01971 0.01298 * *
Salisbury -0.00219 0.03072 * *
Winchester 0.02526 0.01773 -0.00459 0.00521
d.f. = Degrees of Freedom s.s. = Sum of Squares m.s. = Mean Square
v.r. = Variance Ratio F pr. = F-probability IA = Iron Age
RB = Romano-British ptab = estimated means
setab = standard errors of the estimated means
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Table 4.6. Accumulated analysis of variance and values for PCO Score 5
Accumulated analysis o f  variance
Change d.f. s.s. m.s. v.r. F pr.
+ Age 1 0.000876 0.000876 0.27 0.605
+ Population 7 0.116938 0.016705 5.10 <001
- Age -7 -0.000134 0.000134 0.04 0.840
+ Age 1 0.000134 0.000134 0.04 0.840
+Age.Population 3 0.001093 0.000364 0.11 0.953
Residual 543 1.777114 0.003273
Total 554 1.896021 0.003422
PCO Values
AGE IA RB
ptab setab ptab setab
POPULATION
Dorchester 0.00373 0.01193 0.00674 0.00348
Alton 0.17476 0.04232 * *
Amesbury -0.01301 0.02015 * *
Andover 0.01207 0.01907 0.01602 0.02336
Basingstoke -0.01556 0.03303 0.00481 0.02336
Danebury 0.00637 0.01081 * *
Salisbury 0.01655 0.02558 * *
Winchester -0.01067 0.01477 -0.01394 0.00434
d.f. = Degrees of Freedom s.s. = Sum of Squares m.s. = Mean Square
v.r. = Variance Ratio F pr. = F-probability IA = Iron Age
RB = Romano-British ptab = estimated means
setab = standard errors of the estimated means
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Table 4.7. Accumulated analysis of variance and values for PCO Score 6
Accumulated analysis o f  variance
Change d.f. s.s. m.s. v.r. F pr.
+ Age 1 0.004785 0.004785 1.62 0.240
+ Population 7 0.019760 0.002823 0.95 0.464
-Age -7 -0.005610 0.005610 1.90 0.169
+ Age 1 0.005610 0.005610 1.90 0.169
+Age.Population 3 0.000423 0.000141 0.05 0.986
Residual 543 1.606343 0.002958
Total 554 1.631311 0.002945
PCO Values
AGE IA RB
ptab setab ptab setab
POPULATION
Dorchester 0.00968 0.01134 -0.00019 0.00330
Alton 0.08645 0.04023 * *
Amesbury 0.00961 0.01916 * *
Andover -0.01272 0.01813 -0.02247 0.02220
Basingstoke 0.01673 0.03140 -0.00719 0.02220
Danebury 0.00909 0.01028 * *
Salisbury 0.00206 0.02432 * *
Winchester 0.0153 0.01404 -0.00288 0.00412
d.f. = Degrees of Freedom s.s. = Sum of Squares m.s. = Mean Square
v.r. = Variance Ratio F pr. = F-probability IA = Iron Age
RB = Romano-British ptab = estimated means
setab = standard errors of the estimated means
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Table 4.8. Accumulated analysis of variance and values for PCO Score 7
Accumulated analysis o f variance
Change d.f. s.s. m.s. v.r. F pr.
+ Age 1 0.015720 0.015720 5.90 0.015
+ Population 7 0.065097 0.009300 3.49 0.001
- Age -7 -0.000311 0.000311 0.12 0.733
+ Age 1 0.000311 0.000311 0.12 0.733
+Age.Population 3 0.006996 0.002332 0.88 0.454
Residual 543 1.446493 0.002664
Total 554 1.534306 0.002770
PCO Values
AGE IA RB
ptab setab ptab setab
POPULATION
Dorchester 0.00037 0.01076 0.00007 0.00314
Alton -0.08564 0.03818 * *
Amesbury 0.01476 0.01818 * *
Andover 0.02466 0.01720 0.04687 0.02107
Basingstoke -0.01496 0.02980 0.03622 0.02107
Danebury 0.02552 0.00975 * *
Salisbury 0.04588 0.02308 * *
Winchester -0.00453 0.01333 -0.00912 0.00391
d.f. = Degrees of Freedom s.s. = Sum of Squares m.s. = Mean Square
v.r. = Variance Ratio F pr. = F-probability LA = Iron Age
RB = Romano-British ptab = estimated means
setab = standard errors of the estimated means
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Table 4.9. Accumulated analysis of variance and values for PCO Score 8
Accumulated analysis o f variance
Change d.f. s.s. m.s. v.r. F pr.
+ Age 1 0.001725 0.001725 0.73 0.392
+ Population 7 0.081573 0.011653 4.96 <0.001
- Age -7 -0.000347 0.000347 0.15 0.701
+ Age 1 0.000347 0.000347 0.15 0.701
+Age.Population 3 0.004534 0.001511 0.64 0.587
Residual 543 1.275424 0.002349
Total 554 1.363257 0.002461
PCO Values
AGE IA RB
ptab setab ptab setab
POPULATION
Dorchester -0.00782 0.01011 0.00407 0.00294
Alton 0.09659 0.03585 * *
Amesbury -0.01793 0.01707 * *
Andover 0.04786 0.01615 0.04881 0.01979
Basingstoke 0.00270 0.02798 0.01154 0.01979
Danebury 0.00247 0.00916 * *
Salisbury 0.00427 0.02167 * *
Winchester -0.00005 0.01251 -0.01123 0.00367
d.f. = Degrees of Freedom s.s. = Sum of Squares 
v.r. = Variance Ratio F pr. = F-probability
RB = Romano-British ptab = estimated means
setab = standard errors of the estimated means
m.s. = Mean Square 
IA = Iron Age
80
Table 4.10. Accumulated analysis of variance and values for PCO Score 9
Accumulated analysis o f variance
Change d.f. s.s. m.s. v.r. F pr.
+ Age 1 0.000026 0.000026 0.02 0.899
+ Population 7 0.024205 0.003458 2.13 0.039
- Age -7 -0.000333 0.000333 0.21 0.650
+ Age 1 0.000333 0.000333 0.21 0.650
+Age.Population 3 0.007304 0.002435 1.50 0.213
Residual 543 0.880090 0.001621
Total 554 0.911625 0.001621
PCO Values
AGE IA RB
ptab setab ptab setab
POPULATION
Dorchester 0.00812 0.00839 -0.00105 0.00245
Alton 0.03940 0.02978 * *
Amesbury 0.00595 0.01418 * *
Andover -0.04203 0.01342 -0.01550 0.01644
Basingstoke -0.00270 0.02324 0.02395 0.01644
Danebury 0.01144 0.00761 * *
Salisbury 0.01666 0.01800 * *
Winchester -0.01075 0.01039 0.00098 0.00305
d.f. = Degrees of Freedom s.s. = Sum of Squares 
v.r. = Variance Ratio F pr. = F-probability
RB = Romano-British ptab = estimated means
setab = standard errors of the estimated means
m.s. = Mean Square 
IA = Iron Age
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Table 4.11. Accumulated analysis of variance and values for PCO Score 10
Accumulated analysis o f variance
Change d.f. s.s. m.s. v.r. F pr.
+ Age 1 0.000140 0.000140 0.10 0.750
+ Population 7 0.020319 0.002903 2.11 0.041
- Age -7 -0.000254 0.000254 0.18 0.668
+ Age 1 0.000254 0.000254 0.18 0.668
+Age.Population 3 0.001287 0.000429 0.31 0.817
Residual 543 0.747457 0.001377
Total 554 0.769202 0.001388
PCO Values
AGE IA RB
ptab setab ptab setab
POPULATION
Dorchester 0.00376 0.00774 -0.00191 0.00225
Alton -0.03973 0.02744 * *
Amesbury 0.03453 0.01307 * *
Andover 0.00630 0.01237 0.00174 0.01515
Basingstoke -0.00731 0.02142 0.01247 0.01515
Danebury -0.01056 0.00701 * *
Salisbury 0.00983 0.01659 * *
Winchester 0.00376 0.00774 -0.00191 0.00225
d.f. = Degrees of Freedom s.s. = Sum of Squares m.s. = Mean Square
v.r. = Variance Ratio F pr. = F-probability IA = Iron Age
RB = Romano-British ptab = estimated means
setab = standard errors of the estimated means
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4.4 Canonical Variate Analysis
The results of the Canonical Variate Analysis (CVA) undertaken on the scores generated by 
the Principle Component Analysis are presented here as a series of ten plots. There are five 
sets of two plots. The first plot in each set (a) represents the populations as described by 
CVA scores 1 and 2. The second plot in each set (b) presents the same information with 
the addition of circles which represent two standard deviations for each of the populations.
4.4.1 Plots 4.1 a, b and c, and Map 4.1d, of Iron Age and Romano-British
Winchester, Iron Age Danebury, and Iron Age and Romano-British Dorchester
Plot 4. la (overleaf) depicts the main populations of the study. The main features of this 
plot are the proximity of the Dorchester Iron Age and Dorchester Romano-British 
populations and the proximity of the Winchester Iron Age and Winchester Romano-British 
populations. The two Dorchester populations lie closer to each other than any of the other 
populations. The two Winchester populations also lie closer to each other than to any of 
the other populations. Danebury Iron Age falls away from both the Winchester and 
Dorchester populations, but appears to be closer to the Winchester populations than the 
Dorchester populations.
With regard to the three models under examination, the most important aspect of this plot, 
is that the two Romano-British populations are clustering more closely to their respective 
Iron Age populations than to any other population. There is no evidence in this plot of the 
Romano-British populations being significantly similar, or of the Iron Age populations 
clustering away from the Romano-British populations.
Plot 4.1b (overleaf) depicts the main populations of the study, with the addition of circles 
representing two standard deviations for each population. The relative size of the standard 
deviations for each population may be useful when determining the robusticity of the 
relative positions of the populations. In this instance, very small standard deviations for the 
populations of Romano-British Winchester and Romano-British Dorchester reflect the 
relatively large sample sizes of each of these populations, providing a relatively greater 
degree of certainty regarding their positions.
The certainty of the positions of the two Romano-British populations increases support for 
the interpretation that they do not cluster together - that they are quite separate. The 
relatively larger standard deviations for the Iron Age Winchester and Iron Age Dorchester 
populations reflects a lesser degree of certainty of the positioning of these two populations. 
Nonetheless, the majority of the standard deviation of each Romano-British population falls 
within the standard deviation of their geographically-corresponding Iron Age population. 
This reinforces the interpretation that this plot is showing a clear clustering of each 
Romano-British population with its geographically adjacent Iron Age population, to the 
exclusion of the other Romano-British population.
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Plot 4.1 c. Plot 4.1 .b, rotated 90 degrees counterclockwise.
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Map 4. Id. Map of central southern England depicting Iron Age and Romano-British 
Dorchester, Iron Age Danebury, and Iron Age and Romano-British Winchester.
In terms of the three Iron Age populations considered here, the very edges of the standard 
deviation for Winchester and Dorchester are overlapping, whilst the standard deviation for 
Danebury is well away from all the other populations. This indicates that the Iron Age 
populations of Winchester and Dorchester would have been more closely related to each 
other than to the population of Danebury.
Plot 4.1c (see previous) presents Plot 4.1b, rotated 90 degrees counterclockwise. Below 
Plot 4.1c is Map 4. Id. The map shows the geographic location of the Dorchester,
Danebury and Winchester populations, whilst the plot has been rotated for ease of 
visualization of the degree to which the positions of the populations on the plot correspond 
to the geographic positions of the populations on a map. As can be seen on the plot, the 
populations of Dorchester lie to the left of the Danebury and Winchester populations, as per 
the map. The populations of Winchester lie to the south of Danebury, both on the plot and 
on the map. The position of Danebury on a map -  between Dorchester and Winchester, 
very close and slightly above Winchester -  is not reflected in the plot. Instead, the 
population of Danebury lies a far distance away from Winchester to the north and east.
4.4.2 Plots 4.2 a, b and c, and Map 4.Id, of Iron Age Winchester, Romano-British
Winchester, Iron Age Danebury, Iron Age Dorchester, Romano-British
Dorchester, Iron Age Andover and Romano-British Andover.
Plot 4.2a (overleaf) details the main populations of Plot 4. la, with the addition of the 
Andover populations. This plots depicts several relationships of interest. Firstly, both the 
Andover populations cluster with the Winchester and Danebury populations, as opposed to 
the Dorchester populations. Secondly, the Andover Romano-British population appears to 
lie closer to Iron Age Danebury than to Iron Age Andover Iron Age. Romano-British 
Andover does not appear to be highly related to any other Romano-British population. 
Finally, the Andover Iron Age population lies closer to the Danebury Iron Age population 
than to any other Iron Age population, though it does not cluster tightly with Danebury.
Plot 4.2b (overleaf) depicts the main populations of the study, with the addition of the 
Andover populations, and two standard deviations for each population. As noted above, the 
relative size of the standard deviation for each population can be useful when considering 
how robust the relative placement of each population is. In this instance, the very large 
standard deviations for the two Andover populations reflect the small sample sizes 
available for these populations, and indicate a lower degree of certainty of their position.
The standard deviation for the Romano-British Andover population, despite being 
relatively large, does not approach the Romano-British Dorchester population. This 
indicates that even a very small sample from Romano-British Andover cannot be confused 
with a Romano-British Dorchester population, again supporting the interpretation that the 
Romano-British populations do not cluster together.
The Iron Age Andover population appears to lie between the three other Iron Age 
populations, and the large standard deviation of this population intersects with the projected 
range of variation of the other Iron Age populations. Overall, Iron Age Andover appears to 
lie slightly closer to Danebury than to Iron Age Winchester or Dorchester, however, it does 
not appear to be closely related to the Danebury population.
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Map 4.2d. Map of central southern England depicting Iron Age and Romano- 
British Dorchester, Iron Age Danebury, Iron Age and Romano-British Winchester, 
and Iron Age and Romano-British Andover.
Plot 4.2c (see previous) presents Plot 4.2b, rotated 90 degrees counterclockwise. Below 
Plot 4.2c is Map 4.2d. The map shows the geographic location of the Dorchester,
Danebury, Andover and Winchester populations, whilst the plot has been rotated for ease of 
visualization. As can be seen on the plot, the population of Iron Age Andover lies to the 
north and middle of the Dorchester and Winchester populations, as per the map. The 
Romano-British population of Andover lies much closer to Winchester in the rotated plot. 
The position of Danebury on a map -  below Andover -  is not reflected in the plot, where 
the population of Danebury lies well to the north and east of Andover.
4.4.3 Plots 4.3a, b and c, and Map 4.3d of Iron Age Winchester, Romano-British 
Winchester, Iron Age Danebury, Iron Age Dorchester, Romano-British 
Dorchester, Iron Age Basingstoke and Romano-British Basingstoke.
Plot 4.3a (overleaf), detailing the five main populations with the addition of the 
Basingstoke populations, presents several points of interest. Firstly, the Romano-British 
Basingstoke population lies slightly closer to the Iron Age Basingstoke population than to 
any other population. Secondly, although Basingstoke is geographically much closer to 
Danebury than it is to Winchester or Dorchester, both the Iron Age and Romano-British 
Basingstoke population falls between the Winchester and Dorchester populations. No 
evidence is observed of any particular relationship between the Basingstoke populations 
and the Danebury' population.
Plot 4.3b (overleaf) depicts the main populations of the study, with the Iron Age and 
Romano-British Basingstoke populations, and the standard deviations for each population. 
As with the Andover populations, a relatively large standard deviation is shown for the two 
Basingstoke populations due to small sample sizes.
The standard deviation for the Romano-British Basingstoke population is so large that it 
encompasses both the other Romano-British populations shown, and roughly half of the 
standard deviations of all four of the Iron Age populations. This high degree of uncertainty 
compared to the other populations decreases the importance that can be placed on the 
position of the Romano-British population.
The very large standard deviation of the Iron Age Basingstoke population encompasses 
almost all of the other populations depicted, except that it intersects with only half of the 
Iron Age Danebury population. Such a very large standard deviation means that there is a 
fairly low degree of certainty with regards to the placement of Iron Age Basingstoke in 
relation to the other populations. Nonetheless, that the mean of the Basingstoke Romano- 
British population fell closest to the mean of the Iron Age Basingstoke population indicates 
a close relationship between these two populations.
Plot 4.3c (overleaf) presents Plot 4.3b, rotated 90 degrees counterclockwise. Below Plot 
4.3c is Map 4.3d. The map shows the geographic location of the Dorchester, Danebury, 
Basingstoke and Winchester populations, whilst the plot has been rotated for ease of 
visualization. As can be seen on the plot, the populations of Basingstoke lie between the 
Dorchester and Winchester populations. This does not reflect the geographic position of 
Basingstoke, well to the north and east of Winchester and Dorchester. The position of
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Map 4.3d. Map of central southern England depicting Iron Age and Romano-British 
Dorchester, Iron Age Danebury, Iron Age and Romano-British Winchester, and Iron 
Age and Romano-British Basingstoke.
Danebury on a map -  southwest of Basingstoke -  is not reflected in the plot, where the 
population of Danebury lies well to the north and east of Basingstoke.
4.4.4 Plot 4.4a, b and c, and Map 4.4d, showing all populations.
Plot 4.4a (overleaf) depicts all populations included in the study. The relationships 
described by the positions of the various populations indicate a pattern of strong affinity of 
Romano-British populations for the geographically-closest Iron Age population: Romano- 
British Dorchester lies closest to Iron Age Dorchester; Romano-British Winchester lies 
closest to Iron Age Winchester; Romano-British Andover lies closest to Iron Age Danebury 
and Iron Age Andover, and Romano-British Basingstoke lies very close to Iron Age 
Basingstoke and Iron Age Winchester. Romano-British Amesbury lies closest to the 
Basingstoke and Winchester populations.
The relative positions of the remaining populations also indicate several other close 
relationships: Iron Age Salisbury, which is geographically closest to Romano-British 
Amesbury and Iron Age Danebury, lies very close to Iron Age Dorchester, and; the 
Romano-British Alton population, a very small sample, falls away from all other 
populations.
The populations for which standard deviations are shown in Plot 4.4b (overleaf) that have 
not been represented in previous plots, are Romano-British Alton, Iron Age Salisbury and 
Romano-British Amesbury. The standard deviation of the Alton population does not 
intersect with the standard deviation of any of the other populations. It is also the largest of 
all standard deviations shown, indicating that the position of Alton in relation to the other 
populations is not very reliable. The standard deviation for the Iron Age Salisbury 
population is also quite large, intersecting with all populations except Alton. The standard 
deviation for Romano-British Amesbury, although reasonably small, also intersects with all 
other populations except Alton.
Plot 4.4c (overleaf) presents Plot 4.4b, rotated 90 degrees counterclockwise. Below Plot 
4.4c is Map 4.4d. The map shows the geographic location of all populations in this study, 
whilst the plot has been rotated for ease of visualization. Overall, the positions of the 
populations of Dorchester, Amesbury, Winchester and Andover in Plot 4.4c loosely 
approximate the geographic positions of these populations on Map 4.4d. The position of 
Iron Age population of Salisbury in Plot 4.4d -  very close to Iron Age Dorchester -  does 
not reflect the geographic distance between these two populations. The position of the 
Basingstoke populations in Plot 4.4c -  very close to the Winchester populations -  also does 
not reflect the geographic distance between these two populations. The position of 
Danebury on Plot 4.4c -  above and to the right of all the other populations (except Alton) -  
does not reflect the geographic position of Danebury. The site of the Danebury hillfort lies 
in the approximate centre of the modem settlements of Salisbury, Amesbury, Andover and 
Winchester.
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sites included in this study.
4.4.5 Plots 4.5a, b and c, and Map 4.5d, showing Iron Age Winchester, Iron Age 
Danebury, Iron Age Andover, Iron Age Dorchester, Iron Age Basingstoke and 
Iron Age Salisbury.
Plot 4.5a (overleaf) provides information on the relationships between the various Iron Age 
populations. This plot shows a loose grouping of the Iron Age Dorchester, Winchester, 
Salisbury, Andover and Basingstoke populations, with the Danebury population appearing 
to fall away from this cluster.
Plot 4.5b (overleaf), showing the standard deviations of the Iron Age populations, reflects 
the relatively robust positions of Dorchester, Winchester and Danebury, reinforcing the 
observed distance between Danebury and the other populations.
Plot 4.5c (overleaf) presents Plot 4.5b, inverted. Below Plot 4.5c is Map 4.5d. The map 
shows the geographic location of the Iron Age populations, whilst the plot has been rotated 
for ease of visualization. As can be seen on the plot, the Iron Age populations of 
Dorchester, Winchester, Andover and Salisbury lie in approximately the same pattern as 
they do on a map. The short geographic distance between the Andover and Basingstoke 
populations is also reflected in the tight clustering of the Basingstoke population with the 
Andover population.
As can be seen from Map 4.5d, the settlements of Basingstoke, Andover, Danebury, 
Salisbury and Winchester appear to fall away from the settlement of Dorchester in a loose 
group. As can be seen from Plot 4.5c, however, the populations of Dorchester,
Basingstoke, Andover, Salisbury and Winchester appear to fall away from the population of 
Danebury in a loose group.
The implications of the distances between the Iron Age populations depicted in this plot 
will be discussed in Chapter Five.
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4.5 Mean Measure of Divergence
4.5.1 Traits Chosen for Inclusion
The traits chosen for inclusion in the Mean Measure of Divergence analysis were:
• Upper Incisor 1 Shovelling (UI1 SHOV)
• Upper Incisor 1 Curvature (UI1 CURV)
• Upper Incisor 2 Pegging (UI2 PEG)
• Upper Incisor 2 Tuberculum dentale (UI2 TD)
• Upper Canine Mesial Ridge (UC MR)
• Upper Premolar 1 Root Number (UP1 ROOT NO.)
• Upper Molar 1 Carabelli’s Cusp (UM1 CARA)
• Upper Molar 1 Cusp 5/Metaconule (UM1 CUSP 5)
• Upper Molar 2 Cusp 3/Metacone (UM2 CUSP 3)
• Upper Molar 2 Cusp 4/Hypocone (UM2 CUSP 4)
• Upper Molar 2 Root Number (UM2 ROOT NO.)
• Upper Molar 3 Parastyle (UM3 PARA)
• Upper Molar 3 Pegging (UM3 R/PEG.)
• Lower Canine Root Number (LC ROOT NO.)
• Lower Premolar 1 Root Number/Tome’s Root (LP1 ROOT NO.)
• Lower Premolar 2 Cusp Number (LP2 CUSP NO.)
• Lower Molar 1 Cusp Number (LM1 CUSP NO.)
• Lower Molar 1/Entoconulid Cusp 6 (LM1 CUSP 6)
• Lower Molar 1 Cusp 7/Metaconulid( LM1 CUSP 7)
• Lower Molar 1 Deflective Wrinkle (LM1 DW)
• Lower Molar 1 Protostylid (LM1 PS)
• Lower Molar 1 Root Number (LM1 ROOTNO.)
• Lower Molar 2 Cusp Number (LM2 CUSP NO.)
• Lower Molar 2 Root Number (LM2 ROOT NO.)
• Lower Molar 3 Pegging (LM3 R/PEG)
4.5.2 Table of Breakpoints and Frequencies
On the following page, Table 12 presents the breakpoint used for each trait (BP), the 
number of individuals available in each population for each trait (N), and the number of 
individuals who exhibited each trait above/below the breakpoint (K). The twelve 
subpopulations are:
• Iron Age Andover (And. I A)
• Iron Age Basingstoke (Bas. IA)
• Iron Age Danebury (Dan. IA)
• Iron Age Dorchester (Dor. IA)
• Iron Age Salisbury (Sal. IA)
• Iron Age Winchester (Win. IA)
• Romano-British Alton (Alt. RB)
• Romano-British Amesbury (Ame. RB)
• Romano-British Andover (And. RB)
• Romano-British Basingstoke (Bas. RB)
• Romano-British Dorchester (Dor. RB)
• Romano-British Winchester (Win. RB)
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4.5.4 Table of total percentages for Iron Age and Romano-British 
populations
The information presented in Table 4.12 formed the basis of the MMD analysis, and 
MMD distance matrix. Table 4.13, however, provides the frequency of expression 
percentages of the traits in the total Iron Age and Romano-British populations.
Table 4.13. Frequency of expression of each trait in total Iron Age and Roman 
populations
Trait Iron Age Roman Period
N K % present N K % present
UI1 SHOV 52 18 34.62 348 111 31.90
UI1 CURV 72 8 11.11 411 92 22.38
UI2 PEG 84 3 3.57 454 7 1.54
UI2 TD 68 39 57.35 332 127 38.25
UC MR 53 11 20.75 357 21 5.88
UP1 ROOT 
NO. 73 38 52.05 430 196 45.58
UM1 CARA 74 21 28.38 452 82 18.14
UM1 CUSP 5 72 5 6.94 461 29 6.29
UM2 CUSP 3 88 84 95.45 464 442 95.26
UM2 CUSP 4 87 23 26.44 453 113 24.94
UM2ROOT 
NO. 76 51 67.11 405 242 59.75
UM3PARA 69 2 2.90 390 1 0.26
UM3 R/PEG. 71 47 66.20 394 194 49.24
LC ROOT NO. 76 4 5.26 377 42 11.14
LP1 ROOT 
NO. 73 14 19.18 371 54 14.56
LP2 CUSP 
NO. 62 19 30.65 438 145 33.11
LM1 CUSP 
NO 85 6 7.06 456 60 13.16
LM1 CUSP 6 67 2 2.99 451 17 3.77
LM1 CUSP 7 85 2 2.35 453 20 4.42
LM1 DW 39 23 58.97 297 123 41.41
LM1 PS 81 0 0.00 458 7 1.53
LM1
ROOTNO. 74 1 1.35 405 3 0.74
LM2 CUSP 
NO. 91 75 82.42 448 396 88.39
LM2ROOT 
NO. 75 14 18.67 412 99 24.03
LM3 R/PEG 68 18 26.47 367 64 17.44
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Of the frequencies presented in Table 4.13:
• Traits showing a 1-2 % difference in frequency of expression in the Iron Age and 
Romano-British populations:
UI 2 Pegging 
UM 1 Cusp 5 
UM 2 Cusp 3 
UM 2 Cusp 4 
LM 1 Cusp 6 
LM 1 Cusp 7 
LM 1 Parastyle 
LM 1 Root Number
• Traits showing a 3-5% difference in frequency of expression in the Iron Age and 
Romano-British populations:
UI 1 Shovelling 
UM 3 Parastylid 
LP 1 Root Number 
LP 2 Cusp Number
. Traits showing a 5-10% difference in frequency of expression in the Iron Age and 
Romano-British populations:
UP 1 Root Number 
UM 2 Root Number 
LC Root Number 
LM 1 Cusp Number 
LM 2 Cusp Number 
LM 2 Root Number 
LM 3 Reduced/Pegging
• Traits showing a 10-15% difference in frequency of expression in the Iron Age and 
Romano-British populations:
UI 1 Curvature 
UC Mesial Ridge 
UM 1 Carabelli’s Cusp
• Traits where >15% difference in frequency of expression was present in the Iron 
Age and Romano-British populations:
UI 2 Tuberculum Dentale 
UM 3 Reduced/Pegging 
LM 1 Deflective Wrinkle
Despite the large difference in sample sizes of the Iron Age and Romano-British skeletal 
populations (the Romano-British population is approximately 4 times the size of the Iron
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Age population), eight traits exhibited less than 2 % difference in overall frequency 
between the Iron Age and Romano-British populations, another four between 3 % and 5 % 
difference, and another seven between 5 % and 10 % difference. This indicates that despite 
the difference in sample sizes a very clear relationship between the two populations is 
demonstrated.
These frequencies also indicate that any significant difference between the Iron Age and 
Romano-British populations is observed from upper central incisor curvature, upper canine 
mesial ridge, upper first molar Carabelli’s cusp, upper second incisor tuberculum dentale, 
upper third molar reduced/pegging and lower first molar deflective wrinkle.
4.5.5 How these frequencies compare to a world sample.
The frequencies of ten of the traits presented in Table 4.13 can be compared to the 
frequencies for various world samples published by Scott and Turner (1997), on the basis 
that the same breakpoint was used in both studies. The frequency of the following traits in 
the Iron Age and Romano-British populations is compared to world samples in Figures 4.2 
to 4.11:
• 2-Rooted Upper First Premolar
• Upper First Molar Cusp 5/Metaconule
• Upper Second Molar Root Number
• 2-Rooted Lower Canines
• Lower First Molar Cusp Number
• Lower First Molar Cusp 6/Entoconulid
• Lower First Molar Cusp 7/Metaconulid
• 3-Rooted Lower First Molar
• Lower Second Molar Cusp Number
• 1 -Rooted Lower Second Molar
As can be seen from these tables, the frequencies for the skeletal populations from both the 
Iron Age and the Roman periods in central southern England generally fall within the range 
of variation for modem Western Eurasian populations.
Within normal Northern and Western European range
The frequencies for both the Iron Age (1.35 %) and Roman (0.74 %) populations fall within 
the range of frequencies for 3-Rooted Lower First Molars in Western and Northern 
European populations (0 % to 2.5 %) (Figure 4.9).
Toward the lower end o f normal Northern and Western European range
The frequencies for both the Iron Age (2.35 %) and Roman (4.42 %) populations fall 
toward the lower end of the range of frequencies for Lower First Molar Cusp 7 in Western 
and Northern European populations (2.5 % to 7.5 %) (Figure 4.8).
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Slightly below normal Northern and Western European range
The frequencies for both archaeological populations (6.94 % and 6.29 %) fall slightly 
below the range of frequencies for Upper First Molar Cusp 5 in extant European 
populations (7.5 % to 35 %) (Figure 4.3).
The frequencies for both archaeological populations (2.99 % and 3.77 %) fall slightly 
below the range of frequencies for Lower First Molar Cusp 6 in extant European 
populations (5% to 25 %) (Figure 4.7).
Both within the range o f Northern Europe, one or neither in the range o f Western Europe
The frequencies of 2-Rooted Upper First Premolars for both the Iron Age (52.05 %) and 
Roman (45.58 %) populations fall within the range for modem Northern Europe (39 % to 
55 %), but not within the range for Western Europe (33 % to 45 %) (Figure 4.2).
The frequencies of 3-Rooted Upper Second Molars for both the Iron Age (67.11%) and 
Roman (59.75 %) populations fall within the range for modem Northern Europe (54 % to 
69 %), but not within the range for Western Europe (52 % to 64 %) (Figure 4.4).
The frequencies of 4-cusped Lower First Molars for both the Iron Age (7.06 %) and Roman 
(13.16 %) populations fall within the range for modem Northern Europe (5.75 % to 14.5 
%), but not within the range for Western Europe (4 % to 11.5 %) (Figure 4.6).
The frequencies of 4-cusped Lower Second Molars for both the Iron Age (82.42 %) and 
Roman (88.39 %) populations fall within the range for modem Northern Europe (79 % to 
89 %), but not within the range for Western Europe (65 % to 78 %) (Figure 4.10).
The frequencies of 1-Rooted Lower Second Molars for both the Iron Age (18.67 %) and 
Roman (24.03 %) populations fall within the range for modem Northern Europe (16 % to 
26 %), but not within the range for Western Europe (23 % to 33 %) (Figure 4.11).
One slightly higher than normal Northern and Western European range
The frequency for the Iron Age (5.26 %) falls toward the lower end and the frequency for 
the Roman population (11.14%) fall slightly above the range of frequencies for 2-Rooted 
Lower Canines in Western and Northern European populations (2.8 % to 9.4 %) (Figure 
4.5).
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Figure 4.2. World frequency variation in 2-rooted upper first premolars among five 
major subdivisions of humankind (trait frequency represented by vertical line with 
horizontal bars denoting ± 2 standard errors) (from Scott and Turner 1997:224), with 
the addition of the frequency of expression in the Iron Age and Romano-British 
skeletal populations of central southern England.
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Figure 4.3 World frequency variation in cusp 5 (upper first molar) among five major 
subdivisions o f humankind (trait frequency represented by vertical line with 
horizontal bars denoting ± 2 standard errors) (from Scott and Turner 1997:201), with 
the addition o f the frequency o f expression in the Iron Age and Romano-British 
skeletal populations o f central southern England.
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Figure 4.4 World frequency variation in 3-rooted upper second molars among five 
major subdivisions o f humankind (trait frequency represented by vertical line with 
horizontal bars denoting ± 2 standard errors) (from Scott and Turner 1997:227), with 
the addition o f the frequency o f expression in the Iron Age and Romano-British 
skeletal populations o f central southern England.
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Figure 4.5. World frequency variation in 2-rooted lower canines among five major 
subdivisions o f humankind (trait frequency represented by vertical line with 
horizontal bars denoting ± 2 standard errors) (from Scott and Turner 1997:228), with 
the addition o f the frequency o f expression in the Iron Age and Romano-British 
skeletal populations o f central southern England.
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Figure 4.6. World frequency variation in 4-cusped lower first molars among five 
major subdivisions o f humankind (trait frequency represented by vertical line with 
horizontal bars denoting ± 2 standard errors) (from Scott and Turner 1997:207), with 
the addition o f the frequency o f expression in the Iron Age and Romano-British 
skeletal populations o f central southern England.
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Figure 4.7. World frequency variation in cusp 6 (lower first molar) among five major 
subdivisions o f humankind (trait frequency represented by vertical line with 
horizontal bars denoting ± 2 standard errors) (from Scott and Turner 1997:215), with 
the addition o f the frequency o f expression in the Iron Age and Romano-British 
skeletal populations o f central southern England.
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Figure 4.8 World frequency variation in cusp 7 (lower first molar) among five major 
subdivisions of humankind (trait frequency represented by vertical line with 
horizontal bars denoting ± 2 standard errors) (from Scott and Turner 1997:218), with 
the addition of the frequency of expression in the Iron Age and Romano-British 
skeletal populations of central southern England.
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Figure 4.9. World frequency variation in 3-rooted lower first molars among five 
major subdivisions of humankind (trait frequency represented by vertical line with 
horizontal bars denoting ± 2 standard errors) (from Scott and Turner 1997:232), with 
the addition of the frequency of expression in the Iron Age and Romano-British 
skeletal populations of central southern England.
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Figure 4.10. World frequency variation in 4-cusped lower second molars among five 
major subdivisions of humankind (trait frequency represented by vertical line with 
horizontal bars denoting ± 2 standard errors) (from Scott and Turner 1997:208), with 
the addition of the frequency of expression in the Iron Age and Romano-British 
skeletal populations of central southern England.
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Figure 4.11. World frequency variation in 1-rooted lower second molars among five 
major subdivisions of humankind (trait frequency represented by vertical line with 
horizontal bars denoting ± 2 standard errors) (from Scott and Turner 1997:234), with 
the addition of the frequency of expression in the Iron Age and Romano-British 
skeletal populations of central southern England.
4.6 PAUP Dendrograms
The results of the PAUP analyses of the distance matrix presented in Figure 4.1 are 
presented below in a series of dendrograms.
4.6.1 Neighbour-joining unrooted dendrogram of all populations.
Figure 4.12 (overleaf) depicts the positions of all populations in this study in a neighbour­
joining unrooted dendrogram, based on a PAUP analysis of the MMD distance matrix at 
Figure 4.1. In the absence of an artificial outgroup, or a forced rectangular shape, the 
relationships between the populations may be seen very clearly.
The closest relationship appears to be between the Iron Age and Romano-British 
populations of Dorchester. The two Winchester populations appear to cluster almost as 
tightly. Romano-British Amesbury is depicted as clustering with the Winchester 
populations, very close to Iron Age Winchester.
Although relatively longer branches connect them, the two populations of Basingstoke also 
cluster exclusively. The increased length of the Basingstoke branches may reflect the small 
sample sizes available for both populations.
The two Iron Age populations of Danebury and Andover appear to lie closest to each other, 
and to sit between the nodes for the Basingstoke populations and the Romano-British 
Andover population. The populations of Iron Age Salisbury and Romano-British Alton lie 
at the far end of the dendrograms.
The tight clustering of the two Dorchester populations and the two Winchester populations 
appear to be the most significant relationships. The close relationship of the Romano- 
British population of Amesbury with the Winchester populations is also very distinct. The 
increased length of the Basingstoke branches may reflect the small sample sizes available 
for both populations.
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Figure 4.12. Neighbour-joining unrooted dendrogram of all populations.
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4.6.2 Rectangular unrooted dendrogram of MMD of all populations.
Figure 4.13 (overleaf) depicts the positions of all populations in this study in a rectangular 
unrooted dendrogram, based on a PAUP analysis of the MMD distance matrix at Figure 
4.1. Forcing the populations into a rectangular shape can alter the perceived distances 
between the populations, but can also highlight the closer relationships between 
populations.
The most significant aspect of this plot appears to be that the three Romano-British 
populations of Dorchester, Winchester and Basingstoke cluster exclusively with their 
respective Iron Age populations. There appears to be very little distance between the 
Winchester populations and between the Dorchester populations. The Basingstoke 
populations have a division between them that appears to be roughly three times deeper 
than that between the Winchester or Dorchester populations. Nonetheless, they cluster 
together exclusively. Romano-British Amesbury is quite closely clustered with the two 
Winchester populations.
Danebury Iron Age does not cluster with any other one population, but it lies closest to 
Andover Iron Age. Andover Iron Age is closest to Danebury Iron Age, and almost 
equidistant to the node leading to Andover Romano-British. Salisbury Iron Age and Alton 
Romano-British cluster at one end of the dendrogram.
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Figure 4.13. Rectangular unrooted dendrogram o f MMD o f all populations.
4.6.3 Rectangular rooted dendrogram of MMD of all populations, using Iron Age 
Andover as an outgroup.
Figure 4.14 (overleaf) depicts the positions of all populations in this study in a rectangular 
rooted dendrogram, based on a PAUP analysis of the MMD distance matrix at Figure 4.1. 
Forcing the populations into a rectangular shape can alter the perceived distances between 
the populations, but can also highlight the closer relationships between populations. 
Selecting one of the populations, at random, to act as an outgroup can further alter the 
perceived distances between the populations, however, it allows for even greater ease of 
visualization of the results.
In this figure, the Iron Age and Romano-British populations of Winchester exclusively 
cluster, as the do both Dorchester populations, both Basingstoke populations, and the Iron 
Age Salisbury and Romano-British Alton populations. The Romano-British population 
clusters with the Winchester populations, and the Romano-British Andover population 
clusters with the Salisbury and Alton populations. The Iron Age Danebury population sits 
between the Winchester/,Amesbury/Dorchester group and the remainder of the populations.
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Figure 4.14. Rectangular rooted dendrogram of MMD of all populations, using Iron 
Age Andover as an outgroup.
4.6.4 Neighbour-joining unrooted dendrogram of MMD of Danebury, Andover, 
Winchester and Dorchester Iron Age populations.
Figure 4.15 (overleaf) depicts the positions of the four main Iron Age populations in this 
study - Danebury, Andover, Winchester and Dorchester - in a neighbour-joining unrooted 
dendrogram, based on a PAUP analysis of the MMD distance matrix at Figure 4.1. The 
relationships depicted here echo those seen in some of the CVA plots. Danebury, Andover 
and Winchester lie at one end of the dendrogram, Dorchester at the other. This reflects, to 
some degree, the large geographic distance of some 80 kilometres between the settlements 
of Andover, Danebury and Winchester and the settlement of Dorchester.
At the end of the dendrograms that holds the populations of Winchester, Andover and 
Danebury, Danebury lie the furthest from Dorchester. The position of Danebury in this 
dendrograms - further away from Winchester than Andover -  does not reflect the relative 
geographic positions of these three settlements (refer Map 4.2d).
The implications of the distances between the Iron Age populations depicted in this plot 
will be discussed in Chapter Five.
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Figure 4.15. Neighbour-joining unrooted dendrogram of MMD of Danebury, 
Andover, Winchester and Dorchester Iron Age populations.
CHAPTER FIVE - DISCUSSION
5.1 The reliability of the techniques used to provide information on the relationship 
between Iron Age and Romano-British skeletal populations of central southern 
England
Before discussing the implications of the results presented in Chapter Four for the three 
models of relationship between the populations of Iron Age and Roman central southern 
England, it may be useful to assess the validity of the results. The technique used to record 
the dental non-metric data, and the analyses employed to explore that data, appear to 
provide a reliable source of information.
The Arizona State University Dental Anthropology System (ASU cast system), as applied 
here, appears to offer a reliable source of data with which to explore the relationships 
between the various subpopulations of this study. The intraobserver reliability test 
undertaken on the Danebury population demonstrated high levels of repeatability for each 
of the individual traits. In addition, those traits that were potentially less reliable were 
removed from the analyses.
As seen in Table 4.13, a difference of less than 2 % was observed for the frequencies of 
eight traits in the total Iron Age and Romano-British populations. A difference of between 
3 % and 5 % was observed for a further four traits. This high level of consistency between 
the two overall populations also indicates that the ASU cast system was applied 
dependably.
In addition, as seen in Figures 4.2 to 4.11, the frequencies of the total Iron Age and 
Romano-British skeletal populations consistently sit within the range of frequencies of the 
Western Eurasian populations of Scott and Turner (1997). This indicates that the technique 
used to record the dental non-metrics of these populations - the ASU cast system - was 
consistently applied in both studies.
The traits used in both the Principle Coordinate Analysis (PCO) and Mean Measure of 
Divergence (MMD) analyses were vetted to maximize the number of individuals, and to 
minimise the use of traits that did not perform well in the intraobserver repeatability test.
In addition, where traits repeated information - for example, cusp number and the 
development of cusp 5 on lower molars measures essentially the same allelic directive -  
only one was included in analyses.
In both sets of analyses - PCO and MMD - the sample sizes for Dorchester and Winchester 
Romano-British populations were very good, around 250 and 150 respectively. Sample 
sizes for Iron Age Danebury, Dorchester and Winchester (around 30, 20 and 15 
respectively) and Romano-British Amesbury (around 13) were reasonable. The sample 
sizes of the other populations were quite small - Iron Age and Romano-British Andover 
around eight; Iron Age and Romano-British Basingstoke around three and seven 
respectively; Iron Age Salisbury around five, and; Romano-British Alton two. Despite the 
very small sample size of the Basingstoke populations, these populations were consistently 
clustered together in both the Canonical Variance Analysis (CVA) plots that derived from
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the PCO analysis, and were consistently clustered on a separate node in PAUP 
(Phylogenetic Analysis Using Parsimony) dendrograms that derived from the MMD 
analysis. This indicates that the techniques applied were very sensitive, and able to detect 
relationships between populations even when very small sample sizes were used.
The intraobserver reliability, interobserver consistency, rigour in choosing which traits to 
include in analyses, and the demonstrable sensitivity of the analyses, combine to indicate 
that the results presented in Chapter Four may be compared to the predictions of the three 
models under examination with a high level of certainty.
5.2 What information is provided by the results of the analyses on the relationship 
between the Iron Age and Romano-British skeletal populations of central southern 
England?
The Principle Co-ordinates Analysis (PCO) and related Canonical Variant Analysis (CVA) 
plots, and the Mean Measure of Divergence (MMD) and related PAUP (Phylogenetic 
Analysis Using Parsimony) diagrams, provide information is on a number of relationships 
between the Iron Age and Romano-British skeletal populations of central southern England.
5.2.1 Accumulated analysis of variance
In relation to the results of the accumulated analysis of variance presented in Tables 4.2 to 
4.11, whilst a portion of the significant variation was found to be related to the age 
difference between the Iron Age and Roman populations, the majority of the variation lay 
within and between the subpopulations. 'Age' was found to be significant in PCO Score 2 
at the 0.1% level and PCO Score 4 at the 1% level. 'Population' was found to be significant 
in PCO Score 1 at 1% level, in PCO Score 2 at 0.1% level, in PCO Score 3 at 0.1% level, 
in PCO Score 5 at 0.1% level, in PCO Score 7 at the 0.1% level and PCO Score 8 at the 
0.1% level. This means that although the total Romano-British and total Iron Age 
populations are statistically distinct, the majority of variation lay within and between the 
subpopulations of both time periods, indicating that they are also highly related.
5.2.2 CVA Plots and PAUP Dendrograms
The CVA plots and PAUP dendrograms presented in Chapter Four offer information on a 
number of relationships between the skeletal subpopulations from the Iron Age and Roman 
periods in central southern England.
In both the CVA plots and PAUP dendrograms the Dorchester Iron Age and Dorchester 
Romano-British populations consistently cluster together, usually to the exclusion of other 
populations. This is clearly demonstrated in Plot 4.4 and Figure 4.12. This pairing appears 
to be the closest relationship depicted in the plots and dendrograms. In the PAUP 
dendrograms the Dorchester populations consistently cluster together exclusive of other 
populations. In the CVA plots, the standard deviation of Romano-British Dorchester does 
not approach the standard deviation of other main Romano-British population - Winchester 
(refer to Plot 4.1b). This demonstrates the lack of a close relationship between the 
Romano-British skeletal populations of Durnovaria and Venta Belgarum.
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The Winchester Iron Age and Winchester Romano-British populations also consistently 
cluster together in both the CVA plots and PAUP dendrograms (refer to Plots 4.1, 4.2 and 
4.3 and Figures 4.12, 4.13 and 4.14). This pairing appears to be the second closest 
relationship depicted by the results. In the CVA plots the Winchester populations sit to the 
right of the Dorchester populations, which reflects the geographic position of Winchester in 
relation to Dorchester (refer Plot 4.1c and Map 4 .Id). In the dendrograms the Winchester 
populations consistently cluster together, exclusive of other populations, reinforcing the 
interpretation that these populations are very closely related (refer Figures 4.12, 4.13 and 
4.14). The Winchester populations also appear to be closely related to the Romano-British 
Amesbury population.
Like the Dorchester and Winchester populations, the Basingstoke Iron Age and Romano- 
British populations consistently cluster together in both the CVA plots and PAUP 
dendrograms (refer to Plot 4.3, and Figures 4.12, 4.13 and 4.14). This consistency, given 
the very small sample sizes available for both populations, demonstrates both a very clear, 
close relationship between the two Basingstoke populations, and the sensitivity of the 
dental non-metric technique and analyses used here to explore the interpopulation 
relationships. In the CVA plots the Basingstoke populations sit between the Dorchester and 
Winchester populations. Romano-British Basingstoke lies closer to Iron Age Winchester 
than any other population (including Romano-British Winchester). The placement of the 
Basingstoke populations between the Dorchester and Winchester populations does not 
reflect the geographic position of Basingstoke, as the modem settlement of Basingstoke sits 
to the north east of Winchester (refer to Plot 4.3c and Map 4.3d). In the dendrograms the 
two Basingstoke populations cluster exclusive of other populations, and appear to be closer 
to the Dorchester and Winchester (and Amesbury) populations than other populations.
The site of Danebury, which afforded the largest Iron Age population in this study, lies in 
the approximate middle of the modem settlements of Andover, Salisbury and Winchester 
(Map 4.4d). The site of modem Basingstoke is nearby, while Dorchester is approximately 
80 kilometres southwest. In both the CVA plots and PAUP dendrograms presented in 
Chapter Four no clear relationship between the Danebury population and any of the other 
populations is consistently depicted. In the CVA plots the nearest population to Danebury 
is Romano-British Andover, and slightly further away is Iron Age Andover (refer Plot 4.2). 
In the dendrograms Danebury appears to lie between the group of Dorchester/Winchester/ 
Amesbury/ Basingstoke and the two Andover populations (Figure 4.12). The implications 
of the position of Danebury in relation to the other populations will be discussed further 
below.
The modem settlement of Amesbury lies north-west of Winchester, above Salisbury, and to 
the west of Andover (refer Map 4.4d). In the plots and dendrograms presented in Chapter 
Four it appears that Romano-British Amesbury is highly related to Iron Age Winchester. In 
the CVA plots alone this relationship is not overtly clear, as the population of Romano- 
British Basingstoke is also nearby (refer Plot 4.4). In the dendrograms, however, the 
Romano-British Amesbury population forms a cluster with the Winchester populations 
(refer Figures 4.12, 4.13 and 4.14). It does not show any particular affinity for the 
Salisbury Iron Age or Andover Iron Age populations, despite being geographically much 
closer to Salisbury and Andover than Winchester. The implications of the close
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relationship between Romano-British Amesbury and Iron Age Winchester will be discussed 
further below.
The populations from Iron Age and Romano-British Andover do not appear to cluster 
together in either the CVA plots or the PAUP dendrograms. They both appear -  overall - to 
sit closer to each other and/or Danebury than any of the other populations, however, no 
clear relationships are shown for either of the Andover populations (refer Plots 4.3 and 4.4 
and Figures 4.12, 4.13 and 4.14). This lack of a clear relationship between either of the 
Andover populations with any other population will be discussed further below.
The standard deviation for the Romano-British Andover population, despite being 
relatively large, does not approach the Romano-British Dorchester population (Plot 4.2c). 
This indicates that even a very small sample from Romano-British Andover cannot be 
confused with a Romano-British Dorchester population, supporting an interpretation that 
these Romano-British populations are not closely related.
The population of Iron Age Salisbury appears to sit quite close to Iron Age Dorchester in 
the CVA plots, but then sits very far away from Iron Age Dorchester in the dendrograms.
In the dendrograms it appears to cluster with Romano-British Alton (refer Plot 4.4 and 
Figures 4.12, 4.13 and 4.14). The Alton Romano-British population sits well away from 
the other populations in the CVA plots and appears almost as an outlier in the dendrograms 
(refer Plot 4.4 and Figure 4.12). The positions of both these populations - Iron Age 
Salisbury and Romano-British Alton - may not be very reliable because of the very small 
sample sizes involved. It must be remembered, however, that despite very small sample 
sizes for the Basingstoke populations, the analyses used here were sensitive enough to 
consistently cluster these populations.
Overall, both the plots and the dendrograms presented in Chapter Four show a tendency for 
the Iron Age and Romano-British populations from each geographic region to cluster 
together. This is clearly demonstrated by the Dorchester, Winchester and Basingstoke 
populations. It is indicated by the Andover populations, though is certainly not as clear-cut. 
The Romano-British Amesbury population, despite being geographically closer to Iron Age 
Salisbury, Danebury and Andover, clusters tightly with Iron Age Winchester.
What is very clear from the results presented in Chapter Four is that the Iron Age and 
Romano-British populations do not separate into two distinct groups. There is no evidence 
of a trend in either the plots or the dendrograms for the Iron Age populations to form a 
group away from the Romano-British populations. Although the analysis of variance 
discussed above indicates that a significant level of variation exists between the total Iron 
Age and total Romano-British skeletal populations, geographically adjacent subpopulations 
from the Iron Age and Roman periods are clearly very closely related to each other.
The size of the samples used in this study must be kept in mind when examining the 
evidence offered by the plots and dendrograms. Although the techniques used here were 
sensitive enough to exclusively cluster the Basingstoke populations in PAUP dendrograms, 
only the Dorchester and Winchester Romano-British populations were represented by 
samples large enough to be considered statistically robust. The information on the
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relationships between the various subpopulations obtained through the PCO and MMD 
analyses must be seen in this light.
5.3 How does this information marry with the predictions for various statistical 
analyses of the three models of biological relationship between the Iron Age and 
Romano-British skeletal populations of central southern England?
In relation to the predictions presented in Chapter Three for the results presented in Chapter 
Four, various levels of support for the three models of biological relationship under 
discussion may be observed. In relation to a model of biological continuity, the results 
appear to provide some support. In relation to a model of biological replacement, little or 
no support is observed in the results of Chapter Four. In relation to a model of increased 
diversity, the results appear to be consistent with the predictions of this model outlined in 
Chapter Three.
5.3.1 Model one - biological continuity
The first proposed model of relationship between the populations of central southern 
England from the Iron Age and Roman periods is that of biological continuity. This model 
sees all change in the society and economy of central southern England throughout the 
Roman occupation as cultural, with no levels of population movement significant enough to 
affect the levels of genetic diversity in the Iron Age population. Under this model, then, it 
is expected that any picture of genetic variation in the Iron Age population will be repeated 
in the population of the Roman occupation.
Under this model, an analysis of variance is expected to reveal no significant levels of 
variation between the total Iron Age and total Romano-British skeletal populations. This 
prediction was not borne out by the accumulated analysis of variance presented in Chapter 
Four. For two of the scores for the principle component analysis 'age' was found to be a 
significant factor - 'age' was significant at the 0.1 % level in PCO Score 2, and at the 1 % 
level in PCO Score 4. Although the analysis of variance showed that a large amount of 
variation was present within the subpopulations, and that the subpopulations were still 
highly related, there was a statistically significant level of differentiation between the total 
Iron Age and Romano-British populations.
The key expectation of a model of biological continuity is that any CVA plot or PAUP 
dendrogram of Iron Age and Romano-British populations from central southern England 
will not portray a clustering of the Iron Age populations away from the Romano-British 
populations, or visa versa. This prediction marries well with the plots and dendrograms 
presented in Chapter Four, as there was no evidence of any trend for the six Iron Age 
populations to cluster toward each other and away from the Romano-British populations.
Instead, under this model the canonical variate analysis plots are expected to show a very 
distinct and close pairing of each Iron Age population with any geographically adjacent 
Romano-British population. This prediction was borne out by a very clear affinity between 
the geographically adjacent populations of Iron Age and Romano-British Dorchester, Iron 
Age and Romano-British Winchester and Iron Age and Romano-British Basingstoke, and 
to some extent Iron Age and Romano-British Andover. In particular, the standard
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deviations for the two largest skeletal populations - Romano-British Winchester and 
Romano-British Dorchester - were widely separate, reinforcing the interpretation that these 
Romano-British skeletal populations are much more closely related to their respective Iron 
Age populations than to each other.
The Iron Age population of Danebury, however, did not cluster as tightly with any of the 
surrounding Romano-British populations of Amesbury, Andover or Winchester as might 
have been expected under this model. In addition, the population of Romano-British 
Amesbury did not cluster tightly with the nearby Iron Age populations of Salisbury, 
Andover and Danebury, but with the more distant Iron Age Winchester population. 
Romano-British Amesbury did, however, cluster very tightly with Iron Age Winchester and 
not with any of the other Romano-British populations. The position of Romano-British 
Amesbury in the CVA plots is therefore still consistent with a model of biological 
continuity.
Overall, the predictions of model one for the CVA plots are reasonably well supported by 
the results presented in Chapter Four.
Under a model of biological continuity, the frequencies for all traits of the total Iron Age 
and Roman populations would be expected to be very similar. As shown in Table 4.13, of 
the 25 traits for which frequencies were calculated, the percentages for both populations 
were within 2 % of each other for eight traits. A difference of between 3 % and 5 % is 
observed for a further four traits. Thus, the frequencies of 12 of the 25 traits would appear 
to support model one. The remaining 13 traits, however, showed a difference between the 
two total populations of between 5 % and >15 %. This does not support the prediction of a 
model of biological continuity for frequencies in the total Iron Age and Romano-British 
populations.
Under this model, the PAUP dendrograms - whether rectangular, rooted or unrooted - are 
expected to show a clustering of each Iron Age population with its geographically 
corresponding Romano-British population, to the exclusion of other populations. This 
prediction is supported by the exclusive clustering of the subpopulations of Dorchester, of 
Winchester and of Basingstoke. The expected pattern of relationship was not evident, 
however, in the populations of Iron Age and Romano-British Andover or in the populations 
of Amesbury and Iron Age Salisbury/Andover/Danebury. The dendrograms therefore offer 
a certain level of support for the first model, but again, it is not unambiguous.
Overall, a reasonable level of support for a biological continuity model can be seen in the 
dental non-metric evidence. It would appear that the skeletal population of central southern 
England from the period of the Roman occupation was highly related to the preceding Iron 
Age skeletal population. This is evident in the consistent clustering of the two Dorchester 
populations, the two Winchester populations, and the two Basingstoke populations to the 
exclusion of other populations. It is also supported by a clear lack of clustering of the Iron 
Age populations away from the Romano-British populations. The existence of some levels 
of statistically significant difference between Iron Age and Romano-British populations in 
the analysis of variance and the lack of clear affinity of some Romano-British populations 
with geographically adjacent Iron Age populations, however, signifies that the results 
presented in Chapter Four are not wholly explained by this model.
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5.3.2 Model two - biological replacement
The second proposed model of relationship between the populations of central southern 
England from the Iron Age period and Roman occupation is biological replacement. This 
model sees changes in the society and economy of central southern England during the 
Roman period as accompanying an immigrating population from elsewhere in the Roman 
Empire, replacing the local Iron Age population. The Iron Age population is seen to have 
either emigrated to another area or to have perished. Under this model, it is expected that 
the Romano-British skeletal population will be significantly different to the Iron Age 
skeletal population, and that in all analyses the total Iron Age population will cluster away 
from the Roman population.
Under this model, an analysis of variance is expected to show highly significant levels of 
variation between the total Iron Age population and total Romano-British population. 
Although some level of significant variation between the two total populations is observed 
in the results presented in Chapter Four, these levels are not as significant as expected 
under a replacement model. In addition to exhibiting a statistically significant level of 
difference between the total Iron Age and Romano-British populations, the analysis of 
variance also revealed that a large amount of variation was present within the 
subpopulations and that the subpopulations from both time periods were highly related.
This aspect of the predictions of a replacement model was therefore partially supported.
The key expectation of a model of biological replacement is that any CVA plot or PAUP 
dendrogram that includes Iron Age and Romano-British populations from central southern 
England will present a clustering of the Iron Age populations away from the Romano- 
British populations, and visa versa. As the plots and dendrograms in Chapter Four do not 
indicate a tendency of the Iron Age populations toward each other and away from the 
Romano-British populations, this prediction is not supported by the results of this study.
Under this model, the CVA plots are expected to portray a very clear pattern of distinction 
between the Iron Age populations and the Romano-British populations. This pattern is not 
observed in the CVA plots presented in Chapter Four. Instead, a very clear pattern of 
affinity between the geographically adjacent populations of Iron Age and Romano-British 
Dorchester, Iron Age and Romano-British Winchester and Iron Age and Romano-British 
Basingstoke is seen. In addition, none of the Danebury, Andover, Salisbury or Amesbury 
populations lie in positions which would suggest a separation of the Iron Age populations 
from the Romano-British populations.
Under a model of biological replacement, the difference between frequencies of traits in the 
total Iron Age and Roman populations is expected to be random. As seen in table 4.13, the 
difference between the frequency of 12 of 25 traits in the Iron Age and Romano-British 
populations was less than 5 %, with eight traits showing a difference of less than 2 %. This 
indicates a fairly consistent level of variation across both populations -  more so than would 
be expected from a local Iron Age population and a diverse immigrating population. Thus, 
the frequencies of the total Iron Age and Romano-British populations do not appear to 
support the second model
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Under this model, the PAUP dendrograms would again be expected to show a clustering of 
the Iron Age populations away from the Romano-British populations. This is not supported 
by the dendrograms presented in Chapter Four, where the subpopulations of Dorchester, of 
Winchester and of Basingstoke cluster together exclusively. Of the remaining 
subpopulations, none of the Romano-British populations cluster with another Romano- 
British population.
No real support for a model of biological replacement can be seen in any of the analyses 
performed on the dental non-metric evidence available from the skeletal populations of the 
Iron Age and Roman occupation in central southern England. The results presented in 
Chapter Four do not offer evidence of any trend of the six Iron Age populations toward 
each other and away from the Romano-British populations. This, combined with the very 
clear, consistent pattern of strong affinity between geographically adjacent Iron Age and 
Roman populations, argues strongly against a replacement model. It would appear, instead, 
that the population of central southern England during the Roman occupation was highly 
related to the preceding Iron Age population. However, the levels of significant difference 
between Iron Age and Romano-British populations observed in the analysis of variance 
indicates that some significant levels of population movement did occur during the Roman 
occupation.
5.3.3 Model three - increased genetic diversity
The third model proposed in Chapter One for the implications of the Roman occupation for 
the Iron Age population of central southern England is that of increased genetic diversity. 
This model sees the changes in the society and economy of central southern England 
throughout the Roman occupation as resulting from the acculturation of the majority of the 
local Iron Age population, with the addition of significant levels of immigration from other 
parts of the Roman Empire. Under this model it is expected that the genetic variation of the 
Iron Age population will be present in the population from the Roman period, with the 
addition of new elements.
Under this model, an analysis of variance is expected to show significant levels of variation 
between the total Romano-British population and total Iron Age population, accompanied 
by a reasonably large amount of variation within the subpopulations. This prediction was 
borne out by the accumulated analysis of variance presented in Chapter Four. For two of 
the scores of the principle coordinate analysis 'age' was found to be a significant factor - 
'age' was significant at the 0.1 % level in PCO Score 2, and at the 1 % level in PCO Score 
4. The remainder of the variation in the populations related to either non-‘age’ related 
variation between the populations, or variation within the populations. The analysis of 
variance therefore demonstrated that whilst a large amount of variation was present within 
the subpopulations and that the subpopulations were highly related, a statistically 
significant level of difference also existed between the total Iron Age and total Romano- 
British populations. The results of the accumulated analysis of variance were therefore 
consistent with the predictions of a model of increased diversity.
Under this model, CVA plots are expected to place each Romano-British population near 
the geographically closest Iron Age population, but with varying degrees of proximity. The 
Roman populations are not be expected to drift away from the Iron Age populations in the
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same direction, as the origin of the immigrants into each Romano-British settlement would 
vary widely. The CVA plots presented in Chapter Four appear to be consistent with this 
prediction. The Romano-British populations of Dorchester, Winchester and Basingstoke all 
sit very near their corresponding Iron Age population. The Romano-British population of 
Andover also sits near the Iron Age populations of Andover and Danebury. The population 
of Romano-British Amesbury lies near the Iron Age population of Salisbury, although it 
clusters more tightly with the Iron Age population of Winchester. As the predictions for 
CVA plots under a model of increased diversity are not as clear as those of the first two 
models, it is more difficult to assess how well the CVA plots support the third model. 
Overall, however, the results of the CVA plots appear to be consistent with the predictions 
of model three.
In relation to the frequency of expression of traits in the total Iron Age and Roman 
populations, the frequencies expected under this model are somewhat similar in both 
populations, but with a significant difference observed in some traits. As shown in the 25 
traits described in Table 4.13, a difference in the frequency of expression between the two 
populations of less than 2 % was observed for eight traits, of between 3 % and 5 % was 
observed for a further four traits, of between 5 % and 10 % for seven traits, of between 
10 % and 15 % for three traits and a difference of more than 15 % was observed for the 
final three traits. Approximately half the traits point to a very close relationship between 
the two total populations, whilst the remainder of the traits point to a change in the levels of 
diversity in the population from the Iron Age to the Roman occupation. The observed 
variation in the frequency of expression for these 25 traits in the total Iron Age and 
Romano-British populations therefore appears to be consistent with the predictions of a 
model of increased diversity.
Under a model of increased diversity, dendrograms generated by PAUP would be expected 
to show a clustering of each Iron Age population and its geographically adjacent Romano- 
British population, but with varying degrees of divergence between each pair. This pattern 
was observed in the Iron Age and Roman populations of Dorchester, Winchester and 
Basingstoke. Romano-British Amesbury clustered with the Winchester populations, not 
with the geographically adjacent Salisbury, Andover or Danebury Iron Age populations. 
This relationship demonstrates the common origin of the Amesbury and Winchester 
populations, however, the distance of Amesbury from neighbouring Iron Age populations is 
not explicable under this or either of the other two models. The results seem to indicate 
that the Romano-British population of Amesbury derives from the Winchester Iron Age 
population.
The relationship between the populations of Iron Age and Romano-British Andover and 
Iron Age Danebury appears to be one of common origin, though not recently so. The two 
Andover populations and the Danebury population consistently lie near each other, but they 
do not branch exclusively from a common node. The slightly more distant relationship 
between the Andover populations is expected under the third model, however, the 
ambiguous relationship of Danebury to the surrounding populations indicates that some 
other factor in the Iron Age may be the source of the distance between Danebury and the 
surrounding Andover, Salisbury and Winchester populations.
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The populations of Iron Age Salisbury and Romano-British Alton appear to cluster 
together. Whilst this result does not particularly support any of the models it is not 
inconsistent with a model of increased diversity, although the very small sample size 
representing the Alton population suggests no importance should be placed on this result. 
Overall, however, the PAUP dendrograms lend strong support to a model of increased 
diversity.
The predictions of a model of increased diversity are less clear-cut than the predictions of 
the two previous models. Although a strong affinity between the Iron Age and Romano- 
British populations is expected, a significant level of difference between the two 
populations is also predicted. Despite the more complex nature of the predictions of this 
model, the results of the analyses presented in Chapter Four appear to lend the most support 
to this model. The strong affinity between the Iron Age and Romano-British populations is 
demonstrated by the close relationship between the Dorchester, Winchester and 
Basingstoke populations, and to some extent the Andover populations. A significant level 
of similarity between the total populations for each time period can also be seen in the 
frequency of expression of many traits presented in Table 4.13. A significant level of 
difference between the two total populations is observed in the results of the analysis of 
variance, and in the difference between the frequencies of the remainder of the traits 
presented in Table 4.13. The aspects of the results that do not clearly support a model of 
increased diversity, particularly in relation to the populations of Amesbury, Salisbury and 
Alton, are not inconsistent with this model. Overall, this model would appear to be the 
most consistent explanation of the relationship between the skeletal populations of Iron Age 
and Roman central southern England as represented in the results of the PCO/CVA and 
MMD/PAUP analyses.
5.4 What do the results of the analyses imply in relation to the picture of diversity in 
the Iron Age skeletal population of central southern England?
The biological variation that existed between the subpopulations of central southern 
England before the Roman invasion may, potentially, shed light on the social structures and 
marriage patterns of the Iron Age population. In particular, if a pattern of isolation-by­
distance was evident in the Iron Age populations of this study, then a long-term and stable 
pattern of marriage between individuals from neighbouring farmsteads would be inferred.
Under a model of isolation-by-distance, the geographic distances between subpopulations 
of an area are reflected in the biological distances between the subpopulations. If a model 
of isolation-by-distance was applicable to the Iron Age population of central southern 
England, then the geographic distances between the six subpopulations of Dorchester, 
Salisbury, Andover, Danebury, Winchester and Basingstoke would be reflected in their 
relative positions in the results of analyses such as PCO/CVA. This means that the pattern 
of these sites on CVA plot 4.5 would reflect the relative positions of these six sites. As can 
be seen from Map 4.5d, the most noticeable geographic distance between the six Iron Age 
sites is the large distance of Dorchester to the southwest of the other populations. The 
settlement of Salisbury sits to the north east of Dorchester, Andover to the northeast of 
Salisbury, and Basingstoke to the northeast of Andover. Winchester lies to the south of 
Andover and Basingstoke. Danebury sits in almost the exact middle of Salisbury, Andover 
and Winchester.
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The geographic positions of these settlements are somewhat reflected in the positions of the 
Iron Age populations in the CVA plots presented in Chapter Four. In plot 4.5c, it can be 
seen that the five Iron Age populations of Salisbury, Danebury, Andover, Winchester and 
Basingstoke all sit to the right, or ‘east’, of Iron Age Dorchester. The Salisbury population 
sits to the ‘northeast’ of Dorchester, and to the ‘northwest’ of Winchester. The Andover 
population sits above the Winchester populations. The positions of these populations in the 
plot reflects the positions of these sites on a map. The ratio of real distances between these 
populations, however, is not reflected.
The position of Iron Age Basingstoke between the Dorchester and Winchester plots does 
not fit with an isolation-by-distance model, however, its position so close to Andover 
reflects the short geographic distance between these two populations. The potential cline 
formed by the settlements of Dorchester, Salisbury, Andover and Basingstoke along a 
southwest-northeast line is also not observed in the plots. In addition, the position of 
Danebury in the CVA plots -  quite a distance from Andover, Salisbury and Winchester - 
does not fit with an isolation-by-distance model.
The positions of the Iron Age populations in the CVA plots therefore does reflect to some 
degree their relative geographic positions, however, the pattern formed is not strong enough 
to clearly support an isolation-by-distance model for the Iron Age population of central 
southern England. In particular the distance between Danebury and neighbouring 
populations of Andover, Salisbury and Winchester, suggests an event or social structure in 
the Iron Age that maintained some level of separation between the population buried at the 
hillfort and the population buried at surrounding farmstead and banjo enclosure sites.
The same level of support for an isolation-by-distance model in the Iron Age population of 
central southern England is evident in the dendrogram at Figure 4.15, which depicts the 
four main Iron Age populations in this study - Danebury, Andover, Winchester and 
Dorchester. The positions of the four populations in this dendrogram echo those seen in the 
CVA plots. Danebury, Andover and Winchester lie at one end of the dendrogram, 
Dorchester at the other. This reflects the geographic distance between Dorchester and the 
other sites. That Andover appears to lie closer to Winchester than Danebury, however, is 
not expected in an isolation-by-distance model. The information represented by the 
dendrogram appears to imply that the geographic distance of some 80 kilometres between 
Dorchester and the other three populations is reflected in the results of the MMD analysis. 
The much smaller distances between Andover, Danebury and Winchester (approximately 
15-25 kilometres) as opposed to the distance between these three populations and 
Dorchester, might also be seen. The position of Danebury, geographically, between 
Andover and Winchester, however, is not reflected in the results of the MMD analysis. 
Danebury lies at the point farthest from Dorchester, beyond both Winchester and Andover. 
Again, if the population of Danebury was excluded from consideration, then the results of 
the MMD analysis might be considered to support a model of isolation-by-distance for the 
Iron Age population of central southern England.
In results of PCO and MMD analyses, therefore, some level of support for an isolation-by­
distance model can be seen in the Iron Age populations of Dorchester, Salisbury, Andover, 
Winchester and Basingstoke. This implies that the society of the Iron Age central southern
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English population may have exhibited a stable, long-term pattern of marriage between 
individuals from neighbouring farmsteads. The one Iron Age population that does not seem 
to fit well with this model is Danebury. The implications of the results of the Danbury 
skeletal population are discussed further below.
5.5 How do the results of this study marry with the results of previous studies on the 
biological relationships between skeletal populations in England?
5.5.1 Poundbury Camp
An examination of the post-cranial metrics and non-metrics of the skeletal population of 
Iron Age, early Roman and late Roman Poundbury Camp, found very strong evidence for 
biological continuity between the populations (Molleson 1992). A small number of Iron 
Age specimens from Poundbury Camp were included in this study, and combined with a 
larger population of specimens from nearby Maiden Castle to form the Dorchester Iron Age 
population. The skeletal population of Poundbury Camp also contributed the vast majority 
of the individuals in the Romano-British Dorchester population, with the addition of a small 
number of specimens from Maiden Castle Road, Western Link, Whitcombe and Alington 
Avenue. All these sites are within 2 km of each other.
The very close relationship between the Poundbury Iron Age and Roman populations 
demonstrated by the skeletal metrics and non-metrics of Molleson’s study is reflected in the 
results of this study. The closest relationship between any two populations included in the 
present study was found to be between the Iron Age Dorchester and Romano-British 
Dorchester samples. As the majority of the Iron Age Dorchester population derived from 
Maiden Castle, however, it would appear that the population buried at the hillfort was also 
very closely related to the Iron Age population at Poundbury Camp. The population of 
Maiden Castle would also appear to have formed a major component of the founding 
population of the Roman settlement Dumovaria.
The results of this study, therefore, are consistent with the earlier study of the relationships 
between the Iron Age and Roman populations at Poundbury Camp. The results of both 
studies indicate that dental non-metrics provide a source of information as reliable as the 
post-cranial metrics and non-metrics used by Molleson (1992).
5.5.2 English cranial studies
The 1926 summary paper of Hooke and Morant provided a survey of the overall 
relationships between the skeletal populations of the major periods of English history and 
prehistory. In relation to the populations of the Iron Age and Roman periods, it was noted 
that a number of individuals in the skeletal record from the Roman period were not related 
to the Iron Age population. The paper concluded, however, that the presence of these 
individuals was not of significance and had had no long-term impact on the homogeneity of 
the Iron Age population.
The conclusion reached by Hooke and Morant in relation to the impact of the Roman 
occupation on the Iron Age population is not wholly supported by the results of the present 
study. Although the skeletal populations from the Iron Age and Roman periods in central
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southern England are highly related, there also appears to have been a significant level of 
variation added to the Iron Age population during the Roman occupation.
As an aside, the potential for the work of Hooke and Morant (along with their 
contemporaries) to explore the details of the relationships between the skeletal populations 
of England was very high. Although the techniques used by Hooke and Morant to analyse 
the cranial metrics of the available skeletal populations of the 1920s may not have been as 
sensitive as the analyses available today, the conclusions afforded by their research are not 
wholly inconsistent with the conclusions of recent studies involving the same populations. 
For example, Hooke and Morant observed that populations of invading Anglo-Saxons and 
local Britons appeared to have co-existed for quite some time before combining into one 
population. This same conclusion has recently been reached in analyses of grave goods and 
post-cranial metrics of burials during the Anglo-Saxon period in England (Harke 1992a, 
1992b). It is therefore quite unfortunate that such studies of affinity between skeletal 
remains became unpopular in the political climate of post-WWII Britain, perhaps as a 
reaction to the use of terms such as 'coefficient of racial likeness'. If studies of the 
relationships between skeletal populations from various areas and time periods of Britain 
had continued uninterrupted, then the extent of our current knowledge of the population 
history of Britain might have been much greater.
5.5.3 Anglo-Saxons studies
In a recent study of dental non-metrics in British skeletal populations Lloyd-Jones (1995) 
examined the relationship between pairs of Romano-British and Anglo-Saxon populations 
in Hampshire, Suffolk and Oxfordshire. The skeletal population of Lankhills, Winchester, 
used in Lloyd-Jones’ study is included here as part of the Winchester Romano-British 
population. Using the ASU cast system to collect data, Lloyd-Jones concluded that the 
Anglo-Saxon and Romano-British populations from Suffolk and Oxfordshire were 
indistinguishable in MMD and multidimensional scaling analyses. From the same analyses 
he concluded that although the two populations from Hampshire were statistically 
significantly different, they were also highly related and that the difference between them 
was a reflection of geographic distance rather than true biological distance.
The dendrograms drawn from Lloyd-Jones' MMD results show an exclusive clustering of 
the Winchester population of Romano-British Lankhills and the Andover population of 
Anglo-Saxon Portway. Whilst acknowledging the limitations of his study, Lloyd-Jones 
concluded that the examination of dental non-metric data of several Romano-British and 
Anglo-Saxon populations in southern England supported an hypothesis that the cultural 
change in the archaeological record associated with the Anglo-Saxon period was 
accompanied by only a small number of continental incomers.
If the results of Lloyd-Jones' study were combined with the results of the examination 
undertaken in this study, then a picture of a strong relationship between the populations of 
Iron Age, Roman and Anglo-Saxon central southern England emerges. This is 
accompanied by some level of statistically significant difference between each of the 
successive periods, and must be viewed as a very tentative preliminary conclusion. 
Nonetheless, a reasonably high level of biological relatedness between the populations of 
Iron Age and Anglo-Saxon central southern England is indicated. Obviously, a much more
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thorough study would be required before such conclusions could be drawn with any 
certainty.
How well this picture of a high level of relatedness between the Iron Age, Roman and 
Anglo-Saxon populations of central southern England concurs with the results of other 
studies of the contribution of Anglo-Saxon immigrants to the English population, however, 
is debatable. Recent anthropometric and mtDNA studies indicate an immigrant population 
of around 20 %-30 % during the Anglo-Saxon period, while recent Y-chromosome studies 
indicate a male Anglo-Saxon immigrant population in Central England of between 50 % 
and 100 % (Harke 1992a, 1992b, 2001; Weale et. al. 2002). It is possible that the results of 
all these analyses are compatible, however, only a much clearer and wider picture afforded 
by further research could provide an answer.
5.6 What implications do the results of this study have for the various aspects of the 
archaeology and history of the Iron Age and Roman occupation in central southern 
England?
5.6.1 Hillforts, banjo enclosures and an elite
One aspect of the archaeology of Iron Age central southern England that has been the 
subject of much debate is whether the populations of enclosed sites, such as hillforts and 
banjo enclosures, were socially differentiated from the surrounding population. In 
particular, it has been suggested that the inhabitants of hillforts and banjo enclosures 
formed a social elite (Cunliffe 1984a). As discussed in Chapter Two, this model of 
stratification of Iron Age society has also been strongly argued against (Hill 1996).
The largest Iron Age population included in this study is that of Danebury - one of the 
largest and most well-researched hillfort sites in England. In addition to this population, an 
Iron Age population derived from several nearby enclosed and unenclosed Iron Age sites 
was included in this study -  Down’s Way and Cockey Down from Salisbury, Tidworth, Old 
Down Farm, Balksbury Camp and Hurstboume Tarrant from Andover, and Micheldever 
Wood, Itchen valley, Winnall Down and Owslebury from Winchester.
Under a model of central southern British Iron Age society where the population of 
Danebury included a social elite that was biologically distinguishable from the population 
of the surrounding farmsteads, the graves of Danebury would be expected to contain the 
skeletal remains of a population distinguishable from that of the surrounding Iron Age sites. 
Presumably, the remains of the individuals who performed as attendants or slaves for the 
Danebury elite would also be disposed of at the hillfort. If some form of social hierarchy 
was present in the population of Danebury and the surrounding countryside, and this 
hierarchy resulted in an elite who did not marry with the general population being buried at 
the hillfort, then the skeletal population of Danebury would be expected to be noticeably 
different to the skeletal population of Iron Age Andover, Salisbury and Winchester.
Under a model where British Iron Age society was egalitarian, and the burials at Danebury 
represent a random sample of individuals from the hillfort and the surrounding settlements, 
the skeletal population of Danebury would be expected to be contiguous with the Andover 
Iron Age population.
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Given that the Iron Age Danebury population does not cluster with the Iron Age Andover, 
Salisbury or Winchester populations in either the CVA plots or PAUP dendrograms, the 
close relationship expected under a model of an egalitarian society is not supported by this 
study. Instead, the distance between the Danebury and Iron Age Andover, Salisbury and 
Winchester populations indicates that the population buried at Danebury is not 
representative of the populations of the surrounding landscape.
This aspect of the results of the present study does not support the proposal by Hill (1996) 
that the Iron Age society in central southern England was egalitarian, and that the burials at 
hillforts such as Danebury are representative of the surrounding local population. The 
apparent distance between the skeletal population of Iron Age Danebury and the skeletal 
population of the surrounding landscape points to a social differentiation between these 
populations. It appears that there may have been significant social barriers to geneflow 
between the population at Danebury and the population of nearby settlements. This may go 
some way to providing support to Cunliffe’s model of a social elite at Danebury.
It should be noted here that when the skeletal remains of the Danebury population were 
examined for the purpose of recording dental non-metric data, it was observed that a 
number of the crania appeared to possess a suite of features that differentiated them from 
the other members of the population. The crania from burials 12,14, 27, 29, 43 and 46 all 
appeared to have very large brow ridges, very large mid orbital process, marked post­
orbital constriction, and a comparatively acute angle of the nasal bones - such that some 
specimens appeared to have nasal bones that projected out at almost ninety degrees to the 
forehead. This combination of features appeared to the observer to strongly differentiate 
these individuals from the other individuals at Danebury. This combination of features was 
not observed in the individuals of any of the other populations examined.
As the focus of this study is dental non-metrics, formal measurements of cranial metrics, 
angles and indices were not recorded. Consequently, these observations are anecdotal only. 
More than 50 individuals from Danebury were examined. These remains were recovered 
from a variety of complete inhumations, partial inhumations, formal burials and depositions 
in charnel pits. Upon examination of the relevant excavation notes, it was discovered that 
the six specimens from burials 12,14, 27, 29, 43 and 46 were all young males (aged 17-35) 
from formal complete inhumations - four from single inhumations and two from group 
inhumations. The recovery of these six differentiated individuals from burials that indicate 
a higher social status than that of the individuals buried in charnel pits may imply -  
tentatively - that a group of individuals who differentiated themselves from the surrounding 
population did inhabit the Danebury hillfort.
In order to ascertain with greater certainty if a division existed between the subpopulations 
of different burial types, a further detailed study would be required. Such a study could 
potentially assist in determining the social structure of the population buried at Danebury, 
and possibly the relationship of the Danebury inhabitants with the population of the 
surrounding landscape.
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5.6.2 Belgic invasions in the first century BCE
A second aspect of the archaeology of Iron Age central southern England that has been the 
subject of much debate is the proposed Belgic invasion of the early first century BCE. A 
large-scale immigration of individuals from northern Gaul to the region of modem 
Hampshire has been proposed as an explanation for the introduction of different pottery 
styles and coins in the late Iron Age. In addition, Julius Caesar recorded that the locals of 
southeast Britain maintained an oral tradition that large-scale immigration had taken place 
in the preceding 30 to 50 years. As discussed in Chapter Two, the proposed Belgic 
invasions have also been strongly argued against.
Under a model of large-scale immigration or invasion from the continent to the region of 
modem Hampshire in the late Iron Age, the CVA plots and PAUP dendrograms presented 
in Chapter Four would be expected to depict the Iron Age populations of Winchester, 
Andover and Basingstoke consistently clustering away from the Dorchester, and possibly 
Salisbury, populations. They would also potentially be more distant from Dorchester than 
Danebury, as the Danebury population does not include very many individuals from the late 
Iron Age. These trends would reflect an increased distance between a local Iron Age 
population in the west and an Iron Age population in the east which included a majority of 
late Iron Age inhabitants from Gaul.
The CVA plots and MMD dendrograms presented in Chapter Four do not provide any 
evidence to suggest that the populations of Iron Age Winchester, Andover and Basingstoke 
are at an increased distance from the Iron Age Dorchester, Salisbury or Danebury 
populations. This absence of support for invasions by continental Belgae into central 
southern England in the late Iron Age is a preliminary indication only. A study of a much 
wider population, including specimens from Iron Age Gaul, would be more likely to 
provide a clear picture of the relationship between the populations of the early, mid and late 
Iron Age in central southern England.
5.6.3 The impact of the Roman practice of forcibly using local populations to
inhabit purpose-built Roman towns
A third aspect of the archaeology and history of central southern England - in relation to the 
period of the Roman occupation - that may be reflected in the skeletal population is the 
Roman administrative practice of moving local populations into purpose-built settlements 
to provide a founding population. In particular, the recorded forced movement of the 
inhabitants of Maiden Castle and surrounding local populations into the settlement of 
Durnovaria would be expected to result in a very close relationship between the Iron Age 
and Romano-British populations of Dorchester. As discussed at length above, the 
relationship between these two populations was demonstrably the closest relationship 
observed in this study. Incidentally, this indicates that the slightly larger distance between 
the population of Iron Age Winchester and the Roman settlement of Venta Belgarum may 
represent either a founding population drawn from a wider area than that of Durnovaria, or 
a larger immigrant population, or both.
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5.6.4 The apparent close relationship between the population of Boscombe Down, 
Amesbury in the Roman period and the Iron Age populations from Winchester
A further aspect of the results of the analyses undertaken in this study that may require 
clarification, is the apparent close relationship between the Romano-British Amesbury 
population and the Iron Age Winchester population. As can be seen from the plots, maps 
and dendrograms presented in Chapter Four, the site of Boscombe Down, Amesbury, lies 
much closer geographically to the sites of Iron Age Salisbury, Danebury and Andover, than 
it does to the Iron Age sites of Winchester. In the results of the analyses, however, the 
Romano-British population was found to cluster very tightly with Iron Age Winchester. 
This very close relationship would seem to indicate that the population buried in the late 
Roman cemetery of Boscombe Down derived from the local Iron Age population that 
inhabited the area to the east of the modem settlement of Winchester.
Whilst this finding is based on only a small number of specimens from both areas -  13 in 
the case of Boscombe Down, and approximately 20 in the case of the combined Winchester 
population from Micheldever Wood, Itchen Valley, Winnall Down and Owslebury- it does 
suggest a tentative finding that the population at the Boscombe Down site in the late 
Roman period derived from a small population from the Winchester area, or Venta 
Belgarum itself, that established a new settlement some 35 kilometres to the northwest.
The implications of this possible event, involving the movement of a small group of Iron 
Age descendents from the Winchester area to the Amesbury area during the Roman 
occupation, for the social and economic changes experienced by local Iron Age populations 
throughout the period of Roman occupation requires much greater study before any reliable 
conclusions may be drawn.
5.7 Which model appears to be the most likely explanation of the relationship 
between the Iron Age and Romano-British populations of central southern England?
5.7.1 Biological continuity
A model of biological continuity between the Iron Age and Romano-British populations of 
central southern England is consistent with much of the archaeological evidence available 
for the period of the Roman occupation. In both the Iron Age and Roman periods the 
majority of the population was rural, living in small communities, and agrarian. In many 
instances the rural settlements of the Iron Age were occupied well into the Roman period, 
and it appears that some aspects of Roman culture and economy were slowly introduced. 
The major aspects of the record of the Roman occupation that do not appear to be 
consistent with a model of biological continuity include the creation of purpose-built 
administrative centres that were intended as concentrations of Roman military and civilian 
personnel, Roman lifestyle, and as destinations for immigrants from other areas of the 
Roman Empire.
Under a model of biological continuity, the contribution of the Roman soldiers, tradesmen, 
craftsmen, administrators and merchants into these Roman settlements was of an order too 
low to make a significant difference to the levels of genetic variation in the local 
population. Under this model, members of the local population became proficient enough
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in the many trades required to support a Roman lifestyle that the need for large numbers of 
immigrant tradesmen or craftsmen was not sustained.
The predictions of this model for the results of the analyses performed on the skeletal 
populations of Iron Age and Romano-British central southern England included no 
significant levels of differentiation between the total Iron Age and Romano-British 
populations, and a tight clustering of geographically adjacent Iron Age and Romano-British 
populations. These predictions were borne out to some degree in the results, with the Iron 
Age and Romano-British populations of Dorchester, Winchester and Basingstoke clustering 
together tightly, and no general separation of the Iron Age and Romano-British populations 
being observed. Some of the results, including the significant levels of variation between 
the total Iron Age and Romano-British populations for two of the PCO scores, and the 
apparent distance between the two Andover populations, were not consistent with the 
predictions of this model.
Overall, a model of biological continuity seems to be reasonably consistent with much of 
the archaeological evidence and to explain a large proportion of the results of this study.
This model is not, however, consistent with all the available evidence.
5.7.2 Replacement
A model of biological replacement of the Iron Age population of central southern England 
by a new population during the Roman occupation does not appear to be supported by the 
majority of available relevant archaeological evidence. As the majority of the population in 
both the Iron Age and Roman periods was rural a model of replacement does not appear to 
be consistent with the archaeology of the period. This, combined with the very short period 
of strong military presence after the initial Claudian invasions, and the Roman 
administrative practice of using locals to populate their purpose built towns and to fill 
administrative, military and civilian positions, argues against a model of replacement. 
Migration into the province of Britannia from other areas of the Empire, whilst highly 
visible, does not appear to have been of an order high enough to effect a replacement of the 
local population. In addition, there is no archaeological evidence for a mass migration of 
the local population away from central southern England, or for the widespread demise of 
the local population.
The predictions of a model of replacement for the results presented in Chapter Four 
included highly significant levels of differentiation between the total Iron Age and 
Romano-British populations, and a clustering of the Iron Age populations away from the 
Romano-British populations. Neither of these predictions was borne out by the results.
The tight clustering of the Iron Age and Romano-British populations of Dorchester, 
Winchester and Basingstoke, and the lack of a general separation of the Iron Age and 
Romano-British populations in the plots and dendrograms clearly do not support a model of 
replacement. Some of the results, including the significant levels of variation between the 
total Iron Age and Romano-British populations for two of the PCO scores, appear to be 
consistent with one of the predictions of this model. The accompanying high levels of 
relatedness of the subpopulations, however, means that this difference is not significant 
enough to indicate that population replacement occurred.
140
Overall, a model of biological replacement of the Iron Age population with another 
population in the Roman period does not seem to be consistent with either the available 
archaeological record or the dental non-metric evidence presented in this study.
5.7.3 Increased diversity
A model of increased genetic diversity in the population of central southern England from 
the Iron Age through to the end of the Roman occupation is consistent with much of the 
available archaeological evidence. In addition to being consistent with the majority of the 
population in both the Iron Age and Roman periods living in small, rural, agrarian 
settlements, this model is consistent with the creation of purpose-built Roman towns that 
functioned as administrative centres, and were inhabited by large numbers of immigrant 
military and civilian personnel.
Under a model of biological continuity the contribution of the soldiers, tradesmen, 
craftsmen, administrators and other immigrants to the urban and rural populations of central 
southern England is of a significant order. This model also allows for a simultaneous high 
level of biological continuity from the local Iron Age population through to the population 
of the Roman occupation.
The predictions of this model for the results of the analyses presented in Chapter Four 
included significant levels of differentiation between the total Iron Age and Romano- 
British populations - with an accompanying high level of residual variation within all 
subpopulations - and a clustering of geographically adjacent Iron Age and Romano-British 
populations. These predictions were borne out by the results, with significant levels of 
variation between the total Iron Age and Romano-British populations observed for two of 
the PCO scores, as well as a residual high level of variation within the subpopulations from 
both time periods. The predictions of this model were also consistent with the tight 
clustering of the Iron Age and Romano-British populations of Dorchester, Winchester and 
Basingstoke, and the tendency of the Iron Age and Romano-British populations of Andover 
to lie near each other. Other aspects of the results (such as the distance between the 
Danebury population and the nearby Iron Age populations), whilst not expected, were not 
inconsistent with this model.
Overall, a model of increased genetic diversity in the Roman period appears to be either 
supported by or consistent with the available archaeological evidence and with the results 
of the dental non-metric analyses undertaken in this study. This indicates that the levels of 
immigration of individuals from other areas of the Roman Empire into central southern 
England - whether as retired soldiers, administrative officers, tradesmen, craftsmen or 
private citizens - was of an order high enough to contribute to a skeletal population from 
the Roman period that is statistically significantly different to a skeletal population from the 
Iron Age.
5.8 Microevolutionary processes
In Chapter One, this thesis began with a discussion of microevolutionary processes, and 
gave examples of the microevolutionary processes of selection, genetic drift, geneflow, 
migration and non-random mating at work in human populations. The microevolutionary
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processes employed by the three models of biological relationship between the Iron Age 
and Romano-British populations of central southern England were also noted.
Under a model of biological continuity, none of the microevolutionary processes described 
in Chapter One would have occurred to a great enough extent to significantly impact on the 
allelic frequencies of the Iron Age population. Under a model of replacement, the 
microevolutionary process of migration -  in particular the immigration of individuals from 
other parts of the Roman Empire -  would have occurred on an immense scale. This model 
could also accommodate genetic drift, such that if the majority of the existing local Iron 
Age population either perished or emigrated north and west, any remaining minority that 
interbred with immigrants would not provide substantial-enough numbers to maintain the 
allelic frequencies of the Iron Age population in the population or the Roman period. A 
model of increased genetic diversity employs, particularly, the evolutionary microprocess 
of migration (though on a much smaller scale than that expected under a replacement 
model). It also allows for the possibility of geneflow between the Iron Age population and 
immigrants from other areas of the Roman Empire.
Migration is the permanent movement of an individual or a population across the landscape 
to a new geographic location, which can lead to an increase in the genetic variability of the 
existing population if the immigrating population is incorporated. The archaeological and 
literary evidence available for Roman occupation in Britain indicate very strongly that 
some levels of immigration into the province occurred. The results of the analyses carried 
out herein on the skeletal populations of Iron Age and Romano-British central southern 
England also indicate that some individuals in Roman central southern England did not 
descend from the local Iron Age population, but from elsewhere. The results of this study, 
and the available archaeological evidence, therefore indicate that some level of immigration 
occurred. Further, the results of the present study also demonstrate a very strong 
relationship between the Iron Age and Romano-British populations.
In relation to the question of the relationship between the Iron Age and Romano-British 
populations in central southern England, therefore, the results of this study support a 
significant but low level of immigration during the Roman occupation. Apart from the 
evolutionary microprocess of migration, however, the results of this study do not seem to 
offer any comment on the presence or absence of the processes of selection, genetic drift, 
geneflow, or non-random mating during the Roman occupation.
The present study does, however, reveal some evidence for non-random mating in the 
population of the Iron Age Danebury hillfort population. If, as is implied by the results of 
this study, the population at the hillfort included a large number of individuals who were 
biologically non-contiguous with the surrounding population, it may be that a sector of the 
Danebury population chose their mates in some way other than at random. This result, 
combined with the model proposed by Cunliffe (1984) that the population of Danebury 
hillfort represented some form of social elite, may indicate that the population of Danebury 
chose mates, or marriage partners, through a positive assortative mating process on the 
basis that they were of similar social standing. As positive assortative mating tends to 
increase the number of homozygotes in a population, this evolutionary microprocess might 
also explain the biological distance between the Danebury population and the surrounding 
Iron Age population.
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Overall, however, the existence of low - but statistically significant - levels of migration in 
the population of the Roman period in central southern England is congruent with a model 
of increased diversity from the Iron Age to the Roman period. It is not congruent with a 
model of biological continuity or a model of replacement.
5.9 A subtle shift in paradigm?
In Chapter One it was noted that, in relation to population movements in early periods of 
British history and prehistory, there appears to be a dearth of material examining the 
genetic affinities of skeletal populations. Studies of genetic relatedness have the potential 
to significantly contribute to the field of British archaeology, and are perhaps a neglected 
area of research. It is suggested here that perhaps this aversion to studies of biological 
affinity should be reconsidered.
Although available archaeological evidence indicates very strongly that the majority of the 
R.oman population in central southern England would have been descended from the Iron 
Age population, very few studies of the skeletal remains of these populations have been 
undertaken to confirm this hypothesis. The results of this study provide strong support for 
the idea that the majority of the precursors of the Roman skeletal population were from the 
local Iron Age population, however, they also demonstrated that a more complex picture 
can be drawn by examining the archaeogenetic evidence as well as the archaeological 
evidence.
A further thought that might add value to the approach taken to future studies of British 
archaeology, is whether the questions asked of the evidence might shift from the current 
‘either/or’ focus to an ‘as well as’ approach. Previously, questions relating to the impact of 
the Roman occupation on the population of Britain seem to have focussed on questions 
such as ‘Did we inherit just our culture from the Romans, or are we biologically descended 
from them as well?’ and ‘Should we consider ourselves to have been Roman or Celtic after 
the end of the Roman occupation?’. Whilst these questions somewhat simplify the aims of 
various studies, they do highlight a predominant theme in many studies to seek ‘either/or’ 
outcomes. For example, ‘In relation to the Roman invasion and occupation of Iron Age 
central southern England, either the Romans effected a substantial change in the culture 
and/or biology of the population, or the local Iron Age population effectively resisted 
Roman influence and upon the retreat of the Roman Empire they were left essentially 
unchanged.’
Instead of this ‘either/or’ or ‘who won’ approach, might not past events in British history be 
viewed from an ‘as well as’ paradigm? For example, ‘At the end of the Roman occupation, 
was the local population of central southern England left with some additional biological 
variation, some additional cultural and social richness, as well as all they had inherited from 
their Iron Age ancestors?’ The potential benefits of approaching invasion or migration 
events in British history with a more open set of questions should be considered when 
setting the frame of reference for future studies.
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CHAPTER SIX -SUMMARY
6.1 Summary
6.1.1 Chapter One - Introduction
Chapter One examined, briefly, the microevolutionary processes of selection, genetic drift, 
geneflow, migration and non-random mating, and gave examples of these processes in 
human populations. The focus of the thesis - the biological impact of the Roman 
occupation of central southern England on the local Iron Age population - was introduced. 
Previous views on the impact of the Roman occupation of England on the local Iron Age 
population were surveyed. The source of evidence to be used to examine the biological 
affinity of these skeletal populations -  dental non-metrics -  was also introduced.
Three models that may explain the relationship between the populations of the Iron Age 
and Roman occupation in central southern England were presented - biological continuity, 
biological replacement and increased diversity. Under a model of biological continuity, 
any observed changes of material culture in the archaeological record from the Iron Age to 
the Roman period are seen as the result of cultural influence alone. No microevolutionary 
processes are employed under this model. Under a model of biological replacement, 
material changes in the archaeological record from the Iron Age to the Roman period, are 
linked to an immigrant population. A significant shift in the variation of allelic frequency 
from the Iron Age population to the population of the Roman occupation is expected, such 
that they would not be considered to be related populations. In order for replacement to 
have occurred, the existing Iron Age population is expected to have either perished or 
emigrated.
A third possible model of the relationship between the populations of central southern 
England from the Iron Age and the Romano-British periods is that of increased genetic 
diversity. Under this model, changes in the material culture of the population from the Iron 
Age to the Roman period are not the result of cultural change alone. The additional genetic 
variation is seen to be as the result of the immigration of a large number of individuals from 
other parts of the Roman Empire to the region of central southern England, adding to the 
variation already present in the Iron Age population.
6.1.2 Chapter Two -  Archaeological and Historical Background
Chapter Two explores aspects of the available archaeological and historical evidence that 
relate to the populations of the late Iron Age and Romano-British periods in central 
southern England, and in particular aspects of the evidence that are relevant to the present 
study. In relation to the Iron Age, the settlements patterns, social structure, economy and 
social and political history of the local population were examined.
Several aspects of the archaeology of the Iron Age period - the continuity of land division 
systems across the landscape through the Iron Age; the culture of the inhabitants of various 
settlements including farmsteads, banjo enclosures, hillforts, and oppida\ the existence (or 
otherwise) of distinct tribes, slaves, and a clearly-defined social hierarchy, and; the impact
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of continental invasions and the Julian invasions in the final century BCE -  were noted, and 
their potential to support the three proposed models of biological relation was discussed. In 
addition, the problematic history and social status of the population at the hillfort of 
Danebury, and the possibility of large-scale immigration of Belgic groups from continental 
Gaul in the late Iron Age were discussed.
In relation to the Romano-British period, the impact of the Claudian invasions in 43 CE, the 
presence of the Roman army, the effects of Roman administration, and the levels of 
immigration from the continent were examined. Aspects of the Romano-British period - the 
culture of the inhabitants of various settlements including farmsteads, villas, vici and small 
towns, and civitas capitals’, the impact of the army and the Roman administration, and; 
potential levels of migration from the continent -  were discussed in relation to the three 
proposed models of biological relationship.
It was noted that several aspects of the archaeology and history of the Roman occupation in 
central southern England appear to be consistent with a model of biological continuity with 
the local Iron Age population. There are no aspects of the archaeological and historical 
records from the Roman period of central southern England that imply a replacement of the 
Iron Age population with an immigrating population. Several aspects of the available 
archaeological and historical records indicate that levels of immigration from other areas of 
the Roman Empire may have been high enough to significantly increase the level of genetic 
diversity of the population in the Roman period so as to render it biologically 
distinguishable from the local Iron Age population.
6.1.3 Chapter Three -  Materials and Methods
Chapter Three presented both the material and methods used to examine the available 
dental non-metric evidence from the skeletal populations of Iron Age and Roman central 
southern England. Previous studies of the relationship between Iron Age and Romano- 
British populations, other aspects of British population history that have been examined 
through archaeogenetics, and other dental non-metric studies, were reviewed. It was noted 
that a previous study of the Iron Age and Roman population of Poundbury Camp, Dorset, 
concluded that the two populations were biologically contiguous. In relation to a 1926 
study of biological affinity of skeletal populations in England, it was noted that the study 
had concluded that the immigrant individuals in the Roman period had no discemable 
impact of the biological variation of the British Iron Age. It was also noted that a dental 
non-metric study of populations from central England, from the Roman and Anglo-Saxon 
periods, had one subpopulation in common with the present study. This afforded the 
opportunity to potentially comment on the relationship between the Iron Age, Roman and 
Anglo-Saxon populations of central southern England.
The skeletal material available for study was discussed, and a timeline detailing when 
museum collections were visited was presented. An appendix detailing the skeletal remains 
used - their location, condition and geographic relationships to each other - was attached.
In this chapter the concept of dental non-metrics was explored, and details of a 
methodology for its use - the Arizona State University Cast System - were given. The 
methods used to record the raw data and the various statistical methods and computer
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applications used to analyse the data were specified. The statistical methods and computer 
applications included a Principle Component Analysis (including an analysis of variance) 
and a Canonical Variant Analysis on Genstat 6.1, and a Mean Measure of Divergence 
analysis with the results transformed into dendrograms using PAUP (Phylogenetic Analysis 
Using Parsimony).
Predictions of each of the three models proposed in Chapter One for the results of each of 
the statistical analyses were given. Under a model of biological continuity, it was expected 
that the genetic variation of the population in the Iron Age would be essentially unchanged 
by the Roman occupation, rendering the skeletal populations from the two periods 
statistically indistinguishable. Under a model of biological replacement, it was expected 
that the Romano-British populations would be significantly different from the Iron Age 
populations - that in all analyses the total Iron Age population would cluster away from the 
population of the Roman period. The predictions of a model of increased diversity were 
more complex than the predictions of the first two models. Under this model it was 
expected that the Iron Age population and the population from the Roman period would be 
highly related, but also significantly different.
6.1.4 Chapter Four - Results
Chapter Four presented the data taken from the skeletal remains as an appendix, and 
presented the results of the various analyses described in Chapter Three. The results of the 
Principle Coordinate Analysis were given in a series of tables; the results of the Canonical 
Variant Analysis were presented as a series of ten plots; a series of figures detailing how 
the frequencies of ten traits in the current Iron Age and Romano-British skeletal 
populations compare to world population samples was included, and; the results of the 
Mean Measure of Divergence were presented as a series of dendrograms.
6.1.5 Chapter Five - Discussion
In Chapter Five, the congruency of the results presented in Chapter Four with the 
predictions of the three models as outlined in Chapter Three was discussed. It was 
observed that the predictions of a model of biological continuity were partially supported 
by the results of the analyses presented in Chapter Four. Although the expected close 
relationship between the populations of the Iron Age and Romano-British populations was 
observed, the level of significant variation between the total skeletal populations from the 
two time periods was not expected under a model of biological continuity. None of the 
results presented in Chapter Four lent any real support to a model of replacement, as the 
results of both the principle coordinate analysis and mean measure of divergence failed to 
marry with any of the predictions of the second model. The predictions of the third model 
of increased genetic variation appeared to be either borne out by the results presented in 
Chapter Four or, where the results were not exactly as predicted, did not contradict the 
predictions of this model.
In relation to the results presented in Chapter Four, it was noted that there appeared to be 
some level of support for an isolation-by-distance model in the Iron Age populations of 
Dorchester, Salisbury, Andover, Winchester and Basingstoke. The possibility that this may
146
indicate a society in Iron Age central southern England that exhibited a stable, long-term 
pattern of marriage between individuals from neighbouring farmsteads was discussed.
In relation to the sixth Iron Age population of the present study, Danebury, the potential for 
the results presented in Chapter Four to support a model of some form of social elite 
residing at the hillfort was discussed. The biological distance between the population of 
Danebury and the surrounding Iron Age populations did not appear to be congruent with a 
model of an egalitarian Iron Age society, but with a model that sees the population at 
Danebury as maintaining some form of social barrier to marrying with the surrounding 
local population.
It was also noted in Chapter Five that the results of the PCO and MMD analyses appear to 
lend no support to the proposed invasions or mass migrations of a Belgic population from 
southern Gaul into the region of central southern England in the late Iron Age. The results 
did reflect the forced movement of the inhabitants of Iron Age Maiden Castle and 
surrounding local populations into the settlement of Durnovaria. The results also indicated 
that the Roman population of Boscombe Down, Amesbury, was derived from the Iron Age 
population of Winchester.
In relation to previous studies, it was noted that the results of this study are: consistent with 
a 1992 study of the relationships between the Iron Age and Roman populations at 
Poundbury Camp, Dorset, and; not wholly consistent with the results of a 1926 study of the 
relationships between skeletal populations from several periods in England. The 1926 
study found no significant levels of variation between the skeletal populations of the Iron 
Age and Roman periods, whilst the present study found that a significant level of variation 
was added to the Iron Age population during the Roman occupation. On the basis of a 
previous study that looked at the dental non-metrics of Roman and Anglo-Saxon skeletal 
populations from central southern England, a tentative picture of strong biological affinity 
between the populations of Iron Age, Roman and Anglo-Saxon central southern England 
was discussed.
Chapter Five included a discussion of which of the three proposed models appears to be the 
most likely explanation of the relationship between the Iron Age and Romano-British 
populations of central southern England. Overall, a model of biological continuity 
appeared to be reasonably consistent with much of the archaeological evidence and to 
explain a large proportion of the results of this study. This model was not, however, 
consistent with all the available evidence. On the whole, a model of biological replacement 
of the Iron Age population with another population in the Roman period did not seem to be 
consistent with either the available archaeological record or the dental non-metric evidence 
presented in this study. Finally, a model of increased genetic diversity in the Roman period 
appeared to be either supported by or consistent with the available archaeological evidence 
and with the results of the dental non-metric analyses undertaken in this study.
In relation to the microevolutionary processes discussed in Chapter One, it appeared that 
low - but statistically significant - levels of migration in the population of the Roman period 
in central southern England was supported by the results of the present study. The present 
study also revealed some evidence for non-random mating in the population of the Iron Age 
Danebury hillfort population.
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Finally, Chapter Five noted that studies of biological affinity have the potential to 
significantly contribute to the field of British archaeology, and are perhaps a neglected area 
of research. The potential benefits of approaching invasion or migration events in British 
history with a more open set of question was also noted.
6.2 Conclusions
The aim of this thesis was to examine how four centuries of Roman occupation, from 44 
CE to 410 CE, affected the genetic diversity of the Iron Age population in central southern 
England. Three possible models - biological continuity, majority population replacement, 
and increased genetic diversity -  have been examined as potential explanations for the 
relationship between the populations of the Iron Age and Roman periods. The focus of this 
study has been to determine which, if any, of these models is congruent with the biological 
evidence, as revealed by an analysis of dental non-metrics.
The results of this study indicate strongly that the majority of the precursors of the Roman 
skeletal population of central southern England were members of the local Iron Age 
population. In addition, a statistically significant difference between the skeletal 
populations from the Iron Age and the Roman period was observed. These results support 
a model of increased genetic diversity, which argues that levels of immigration into central 
southern England throughout the Roman occupation led to the biological differentiation of 
the population in the Roman period from the original Iron Age population.
As the majority of the available skeletal population from the Roman period derives from 
the urban cemetries of Durnovaria and Vent a Belgarum, and the majority of the population 
of Roman central southern England was rural, there may be some limits to the 
representative nature of the relationship between the skeletal populations of Iron Age and 
Roman central southern England for the total population of the region. Nonetheless, if a 
statistically significant difference is observed between the available skeletal populations, it 
is unlikely that the total living populations of Iron Age and Roman central southern 
England were biologically indistinguishable.
On the basis of an examination of the dental non-metric data of the skeletal populations of 
Iron Age and Roman central southern England, therefore, it appears that the Roman 
occupation from 44 CE to 410 CE resulted in a small, but significant, change in the levels 
of genetic diversity of the local Iron Age population. The levels of immigration of 
individuals from other areas of the Roman Empire into central southern England - whether 
as retired soldiers, administrative officers, tradesmen, craftsmen or private citizens - was of 
an order high enough to contribute to a skeletal population from the Roman period that is 
statistically significantly different to the skeletal population of the Iron Age. At the end of 
the Roman occupation, therefore, the local population of central southern England 
descended primarily from the preceding Iron Age population, with the addition of a 
significant number of immigrants from elsewhere in the Roman Empire.
Through the course of this study, several other tentative conclusions have become apparent. 
It appears that the population of central southern England may have, during the Iron Age 
and possibly the preceding Bronze Age, employed a general marriage system that resulted
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in matings between the individuals of neighbouring farmsteads. The exception to this 
pattern is the hillfort population of Danebury, which appears to be biologically distant from 
the surrounding Iron Age population and may therefore have been socially distinct from the 
surrounding population.
Many of the results of this study highlight the need for further, comprehensive studies of 
the biological affinities of the skeletal populations of the Iron Age and Roman periods in 
central southern England, and in England as a whole. A comprehensive study of the total 
Iron Age and Romano-British skeletal populations of England could provide a much more 
detailed picture of the impact of the Roman occupation on the existing Iron Age population. 
Such a study could also shed further light on the existence -  or otherwise -  of Belgic 
invasions of southern England in the late Iron Age, on the relationship of the population at 
Danebury to the surrounding Iron Age population, and on the relationship between the 
Roman population of Boscombe Down with the Iron Age population near Winchester.
In conclusion, an examination of the dental non-metrics of the skeletal populations of Iron 
Age and Roman central southern England demonstrates a relationship of strong biological 
affinity. This correlation signifies a close relationship between the living populations of 
Iron Age and Roman central southern England. That a statistically significant difference 
between the skeletal populations was observed, however, implies that the Roman 
occupation resulted in a discemable impact on the genetic variation of the local Iron Age 
population. The increased genetic diversity of the population in central southern England 
during the Roman occupation most likely resulted from a significant level of immigration 
from other regions of the Roman Empire.
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Appendix A
The Specimens
Appendix A - The Specimens
This appendix contains details of the individual skeletal remains included in this study, sorted by site and 
modem shire.
For each site the following details are given, where possible: geographic position, range of ages of the 
specimens, number of specimens available for study, when they were excavated, where they are presently 
housed, what evidence was used for dating, publication details, details of the excavator and where the 
excavator's notes are archived, and details of the individual skeletal remains.
Not all these details are available for each site, or for each specimen. Some specimens, particularly those 
from single burials or very small sites, had very little detail available other than that recorded on the box they 
were stored in. Where only archiving notes were available they have been included, even if the translation of 
these notes was not available. This will assist any future researcher in identifying exactly which remains are 
being referred to.
HAMPSHIRE
Andover
Hurstbourne Priors
Geographic position: Hurstbourne Priors (SU 439 467). About 6 km east of Andover.
Time period covered: 3rd century A.D.
What skeletal remains were available: 1 Roman Burial
Year of excavation: 1988
Where housed: Hampshire County Council Museum Service, Winchester 
Evidence for dating: Two Roman pottery vessels in grave dated to third century A.D.
Publication details, excavator and where the excavator's notes are archived:
Allen, D., Anderson, S., Dickson, B. (1991) "Note: A Third Century Roman Burial From Manor Farm, 
Hurstbourne Priors". Proceedings Of The Hampshire Field Club And Archaeological Society. 47: 253-7.
David Allen; Hampshire County Museum Service.
Details of the individual:
Male, 25-50, most of skeleton present, mostly in good condition. (Allen 1991:254).
Hurstbourne Tarrant
Geographic position: Hurstbourne Tarrant. About 6 km north-east of Andover.
Time period covered: Iron Age
What skeletal remains were available: 1 Iron Age Burial 
Where housed: Hampshire County Council Museum Service, Winchester 
Excavator's notes are archived: Hampshire County Council Museum Service, Winchester 
Details of the individuals: 1 Iron Age
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Old Down Farm
Geographic position: Old Down Farm, Andover (SU 356 465)
Time period covered: Late Neolithic through to Saxon. Human remains only found in Middle Iron Age (3rd- 
lst century B.C.) and Late Iron Age/Early Roman (immediately pre- to post-conquest, early/mid 1st to early 
2nd A.D.).\
What skeletal remains were available: 3 near complete skeletons, remains of a further 7 individuals including 
neonates.
Years of excavation: 1974-1977
Where housed: Hampshire County Council Museum Service, Winchester 
Evidence for dating: Pottery, flint, iron items, grave goods.
Publication details, excavator and where the excavator's notes are archived
S.M. Davies, Harman, M. (1981). "Excavations at Old Down Farm, Andover", Proceedings Of The 
Hampshire Field Club And Archaeological Society 37: 81-163
Details of individual skeletal remains:
1. Pit 240. Male, 18-22, several perimortem cuts to skeleton, fairly complete and well preserved, phase 5 
(Mid Iron Age). (Davies 1981:122).
2. Pit 2793. Male (?), adolescent, fairly complete and well preserved, phase 5 (Mid Iron Age). (Davies 
1981:122).
3. Pit 979. Female, young adult, fairly complete and well preserved, phase 6 (Late Iron Age). (Davies 
1981:133).
Balksbury
Geographic position: Balksbury Camp, Andover (SU 351 446)
Time period covered: Late Iron Age and Romano-British periods
What skeletal remains were available: 6 -10 in good to very poor condition.
Years of excavation: 1973, 1981, 1995.
Where housed: Hampshire County Council Museum Service, Winchester 
Evidence for dating: Pottery and Roman coins.
Publication details, excavator and where the excavator's notes are archived
Wainwright, G.J. and Davies, S.M. (1995) "Balksbury Camp, Hampshire Excavations 1973 and 1981", 
English Heritage Archaeological Report 4.
Wessex Archaeology (1996) "Balksbury Camp Andover, Hampshire", The Trust for Wessex Archaeology Ltd 
G.J. Wainwright
Details of individual skeletal remains:
1. Grave 75. Female, adult, complete well-preserved skeleton. Late Roman date. (Wainwright 1995:28).
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2. Burial 562. Male, adult, complete well-preserved skeleton. Late Roman date. (Wainwright 1995:28).
3. Grave 258. Female, adult, complete well-preserved skeleton. Late Roman date. (Wainwright 1995:28).
4. Burial 1503. Female, older (45+), most of skeleton present, poor condition, Late Iron Age/Romano- 
British. (Wessex Archaeology 1996:13)
Harroway Farm
Geographic position: Harroway Farm, approximately 2km northwest of Andover. (SU3312 4652)
What skeletal remains were available: 3 Iron Age
Where housed: Hampshire County Council Museum Service, Winchester
Excavator’s notes are archived: Hampshire County Council Museum Service, Winchester
Details of individual skeletal remains:3 Iron Age
Camelot Close
Geographic Position: Camelot Close, Andover 
Time period covered: 3rd and 4th century A.D.
What skeletal remains were available: 2 Roman Burials.
Year of excavation: 1991
Where housed: Hampshire County Council Museums Service 
Evidence for dating: Roman pottery, iron knife.
Publication details, excavator and where the excavator's notes are archived
(1991) "Two Roman Burials at Camelot Close, Andover", no author given, Hampshire Museums Hampshire 
County Council. Anderson, S. responsible for skeletal analysis. No page numbers.
David Allen
Hampshire County Council Museums Service.
Details of individual skeletal remains
1. Female, young (little degeneration of teeth), skull, left shoulder, arm and ribs present.
2. Male, middle aged, most of skeleton present in good condition.
Winchester Street
Geographic position: Winchester Street, Andover 
Time period covered: Romano-British 
What skeletal remains were available: 9
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Year of excavation: 1984
Where housed: Hampshire County Council Museum Service, Winchester 
Publication details, excavator and where the excavator's notes are archived 
Anderson, S. Tvat, Test Valley Archaeological Trust (Forthcoming) 
Details of individual skeletal remains: 3 Romano-British
Tidworth
Geographic position: South Tidworth, Warren Hill (SU 2465 4829)
Time period covered: Roman
What skeletal remains were available: 1 adult male, 1 child 
Years of excavation: 1983
Where housed: Hampshire County Council Museum Service, Winchester 
Evidence for dating: Roman pottery
Publication details, excavator and where the excavator's notes are archived
Allen, D. (1983) "South Tidworth - Warren Hill", Hampshire County Museum Service, archived notes, p 32- 
34.
Details of individual skeletal remains
1. Male, adult, upper body and skull, well preserved, probably late Roman. (Allen 1983:32)
Danebury
Danebury
Geographic position: Danebury Hillfort (SU 323 377). About 5km south of Andover.
Time period covered: Iron Age
What skeletal remains were available: 126 specimens in reasonable condition 
Years of excavation: 1969-88
Where housed: Hampshire County Council Museum Service, Winchester and Andover Museum, Andover 
Evidence for dating: Pottery, iron goods, numerous cultural items 
Publication details, excavator and where the excavator's notes are archived
Cunliffe, B. (1984) “Danebury: An Iron Age Hillfort in Hampshire, Vol 2 - The excavations 1969-1978: the 
finds” CBA Research Report no. 52
Cunliffe, B (1991) “Danebury: An Iron Age Hillfort in Hampshire, Vol 5 - The excavations 1979-1988: the 
finds” CBA Research Report no. 73
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Details of individual skeletal remains
1. Deposition number 1, pit number 23. Phase 7. Juvenile, 7-9. Fragmentary skull (including mandible). 
(Cunliffe 1984: microfiche 14)
2. Deposition number 3, pit number 37. Male, 14-16. (Cunliffe 1984: microfiche 14)
3. Deposition number 8, pit number 120. Phase 8. Female, 14-17. Skull (including mandible). (Cunliffe 
1984: microfiche 14)
4. Deposition number 9, pit number 149. Phase 3. Male (?), 12. Skull (including mandible) and fragmentary 
post-cranial remains. (Cunliffe 1984: microfiche 14)
5. Deposition number 12, Pit number 343. Phase 3. Male 25-35. Complete skeleton, single inhumation. 
(Cunliffe 1984: microfiche 14)
6. Deposition number 58, Pit number 67. Phase 3. Juvenile, c. 15. Complete inhumation. (Cunliffe 1984: 
microfiche 14)
7. Deposition number 14, Pit number 374. Phase 3. Male, 17-25. Complete skeleton, single inhumation. 
(Cunliffe 1984: microfiche 14)
8. Deposition number 44. Phase 7. Female, 17-25. Complete inhumation. (Cunliffe 1984: microfiche 14)
9. Deposition number 20, pit number 448. Phase 5. Male, 17-25. Skull minus mandible. (Cunliffe 1984: 
microfiche 14)
10. Deposition number 23, Pit number 582. Phase 7. Female, 25-35. Complete skeleton, single inhumation. 
(Cunliffe 1984: microfiche 14)
11. Deposition number 24, Pit number 587. Phase 3. Male, 30-40. Complete skeleton, single inhumation. 
(Cunliffe 1984: microfiche 14)
12. Deposition number 27, Pit number 807. Phase 6. Male, 17-22. Complete skeleton, single inhumation. 
(Cunliffe 1984: microfiche 14)
13. Deposition number 29, Pit number 829. Phase 6. Male, 25-35. Complete skeleton. Part of a group 
inhumation. (Cunliffe 1984: microfiche 14)
14. Deposition number 30, Pit number 829. Phase 6. Male, 30-40. Complete skeleton. Part of a group 
inhumation. (Cunliffe 1984: microfiche 14)
15. Deposition number 33, pit number 923. Phase 7. Female, child/adult. Almost complete skeleton. 
(Cunliffe 1984: microfiche 14)
16. Deposition number 35, pit number 923. Phase 7. Teen. Partial skeleton. (Cunliffe 1984: microfiche 14)
17. Deposition number 36, pit number 923. Phase 7. Teen. Partial skeleton. (Cunliffe 1984: microfiche 14)
18. Deposition number 37, pit number 923. Phase 7. Child, 10. Partial skeleton. (Cunliffe 1984: microfiche 
14)
19. Deposition number 38, pit number 923. Phase 7. Child, 10. Partial skeleton. (Cunliffe 1984: microfiche 
14)
20. Deposition number 39, pit number 923. Phase 7. Male, 20-25. Skull. (Cunliffe 1984: microfiche 14)
21. Deposition number 40, pit number 923. Phase 7. Male, 35-40. Skull. (Cunliffe 1984: microfiche 14)
22. Deposition number 41, pit number 923. Phase 7. Male, 35-45. Skull. (Cunliffe 1984: microfiche 14)
23. Deposition number 42, pit number 923. Phase 7. Male, 40-50. Skull. (Cunliffe 1984: microfiche 14)
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24. Deposition number 43, pit number 935. Phase 7. Male, 25-35. Complete skeleton, group inhumation. 
(Cunliffe 1984: microfiche 14)
25. Deposition number 45, pit 935. Phase 7. Juvenile, 10-12. Complete skeleton, group inhumation. 
(Cunliffe 1984: microfiche 14)
26. Deposition number 46, Pit number 1015. Phase 7. Male 20-25. Complete skeleton, single inhumation. 
(Cunliffe 1984: microfiche 14)
27. Deposition number 49. Pit number 1078. Phase 7. Female, 21-25. Single inhumation in charnel pit. 
(Cunliffe 1984: microfiche 14)
28. Deposition number 51, Pit number 1078. Phase 7. Female, 20-30. Partial inhumation. (Cunliffe 1984: 
microfiche 14)
29. Deposition number 54, pit number 1078. Phase 7. Juvenile, 10-12. Partial inhumation. (Cunliffe 1984: 
microfiche 14)
30. Deposition number 55, pit number 1078. Phase 7. Juvenile, 8-9. Partial inhumation. (Cunliffe 1984: 
microfiche 14)
31. Deposition number 197, pit number 1543. Phase 7/8. Juvenile, 10-12. Fragmentary skeleton. (Cunliffe 
1991: microfiche 31)
32. Deposition number 199, pit number 1545. Phase 4+. Juvenile, 10-12. Partial inhumation. (Cunliffe 
1991: microfiche 31)
33. Deposition number 214, pit number 1993. Phase 7. Female, 25-30. Fairly complete skeleton. (Cunliffe 
1991: microfiche 31)
34. Deposition number 246, pit number 2035. Phase 7. Age/sex undetermined. Fragmentary skeleton. 
(Cunliffe 1991: microfiche 31)
35. Deposition number 248, pit number 2100. Phase 3. 35+, unsexed. Complete inhumation. (Cunliffe 1991: 
microfiche 31)
36. Deposition number 222, pit number 2218. Phase 5. Male, 25. Complete skeleton. (Cunliffe 1991: 
microfiche 31)
37. Deposition number 221, pit number 2138. Phase 6. Female, adult. Partial skeleton. (Cunliffe 1991: 
microfiche 31)
38. Deposition number 227, pit number 2269. Phase 7. Skull. Sex and age undetermined. (Cunliffe 1991: 
microfiche 31)
39. Deposition number 229, pit number 2271. Phase 7. Female, adult. Fragmentary skeleton. (Cunliffe 
1991: microfiche 31)
40. Deposition number 235, pit number 1100. Phase 3. Unsexed, 25-35. Fragmentary skeleton. (Cunliffe 
1991: microfiche 31)
41. Deposition number 234, pit number 1061. Phase 6. Juvenile. Fragmentary skeleton. (Cunliffe 1991: 
microfiche 31)
42. Deposition number 186, pit number 1224. Phase 7. Juvenile. Fragmentary skeleton. (Cunliffe 1991: 
microfiche 31)
43. Deposition number 231, pit number 8988. Adult 25-35. Fngmentary skeleton. (Cunliffe 1991: 
microfiche 31)
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44. Deposition number 240, pit number 2462. Phase 5. Male, 25-35. Complete inhumation. (Cunliffe 1991: 
microfiche 31)
45. Deposition number 241, pit number 1114. Phase 6. Juvenile male. Complete inhumation. (Cunliffe 
1991: microfiche 31)
46. Deposition number 242, pit number 2496. Phase 7. Male, 20. Partial skeleton. (Cunliffe 1991: 
microfiche 31)
47. Deposition number 242, pit number 2496. Phase 7. Male 25. Partial skeleton. (Cunliffe 1991: 
microfiche 31)
48. Deposition number 245 2, pit number 2509. Phase 3. Juvenile, 10-12. Group inhumation. (Cunliffe 
1991: microfiche 31)
49. Deposition number 245 2a, pit number 2509. Phase 3. Juvenile, 10-12. Group inhumation. (Cunliffe 
1991: microfiche 31)
50. Deposition number 245 2b, pit number 2509. Phase 3. Juvenile, 10-12. Group inhumation. (Cunliffe 
1991: microfiche 31)
51. Deposition number 224, pit number 1743. Phase 3. Juvenile, c. 12. Partial skeleton. (Cunliffe 1991: 
microfiche 31)
Some notes on the Danebury specimens.
Number 9 in this study, Burial 20, was found to have had a third lower molar glued onto the maxilla over the 
empty socket of a second upper molar. The third lower molar tooth had one root, the second upper molar had 
three.
Number 11 in this study, Burial 24, did not have a supernumerary tooth as reported in literature. Instead, the 
tooth in question was clearly a milk canine that had not been shed. This tooth was very small compared to the 
others and displayed grade three wear when all the other teeth, even the upper incisors, were grade one. In 
addition, the root could clearly be seen through the maxillary wall - shortened, atrophied and in the classic 
process of shedding. This is supported by evidence of the shedding of the companion milk canine on the 
other side of the maxilla some months prior to the death of the individual.
This specimen had also suffered quite incorrect reconstruction. The upper right incisor had been glued into the 
lower left canine socket. The tooth glued into the upper right second incisor socket was a lower incisor.
Number 23 in this study, Burial 42, also had a lower right mid incisor glued in back to front.
Basingstoke
Winklebury
Geographic position: Winklebury Camp, Basingstoke (SU 6135 5290)
Time period covered: Early-Late Iron Age
What skeletal remains were available: A minimum of 5, plus fragments of other individuals. 
Years of excavation: 1975-1976
Where housed: Hampshire County Council Museum Service, Winchester 
Evidence for dating: Pottery, midden contents.
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Publication details:
Smith, K. (1977) "The Excavation of Winklebury Camp, Basingstoke, Hampshire", Proceedings of the 
Prehistorical Society, 43:31-129
Details of individual skeletal remains
1. Skeleton 1111, pit 979. Male, 35-45. Reasonably complete. Iron Age. (Smith 1977:76).
2. Skeleton 1624, pit 1614. Female, mature. Skeleton very fragmentary. Iron Age. (Smith 1977:76).
3. Skeleton 3910, pit 3834. Female (?), 16-20. Complete skeleton, good condition. Iron Age. (Smith 
1977:76).
4. Skeleton 4010, 25-35. Fairly complete skeleton. Iron Age. (Smith 1977:78).
Oakridge
Geographic position Oakridge: Basingstoke (SU 642 535)
Time period covered: Late Iron Age to Romano-British period. Late Iron Age remains were cremated, 
Romano-British were inhumed.
What skeletal remains were available: 29
Years of excavation; 1965-1966
Where housed: Hampshire County Council Museum Service, Winchester 
Evidence for dating: pottery, curved dome-headed bolt, nails and broach pin 
Publication details, excavator and where the excavator's notes are archived
Oliver, M. (1992) "Excavation of an Iron Age and Romano-British Settlement at Oakridge, Basingstoke, 
Hampshire, 1965-6". Proceedings Of The Hampshire Field Club And Archaeological Society 48:55-94
Details of individual skeletal remains:
1.920 342 65/420/13/23*4
2.920 360 65/13/44'9""B
3. 920 360 65/13/44'9"6
4.920 358 66.13.44'2
5.920 344 68/13. lO'+ll'
6.920 345 66.426.13/44/2
7.920 319 66/13.45’
8.920 324 66 426 13/53T"
9.920  363 66.426.13/ 56'4"
Alton
Neatham
Location on map: Neatham, Alton (SU 741 404)
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Time period covered: Roman period.
What skeletal remains were available: 7 burials from 1st and 2nd CE
Years of excavation: 1969-76
Where housed: Hampshire County Museum Service
Evidence for dating: Samian ware and brooches
Publication details and excavator and where the excavator's notes are archived
Millett, M. and Graham, D. (1997) Excavation on the Romano-British town at Neatham, Hampshire: 
Hampshire Field Club, Monograph 3
Details of individual skeletal remains:
1. Male, 30-40. Early Roman.
2. Female, 20-25. Early Roman.
Winchester
Some notes on the “Roman Cemetries of Winchester’s Suburbs”, taken directly from an unpublished 
document at Winchester Museums Service, Winchester:
Archaeological evidence from the earlier period of the Roman settlement at Winchester (roughly the first and 
second centuries of Roman occupation) suggests that development of the area was initially linked to the re­
use of an Iron Age hollow way. This was followed by the construction of two roads -  one to Silchester and 
one to Cirencester - and the construction of buildings beside these roads, and the establishment and expansion 
of an adjacent cemetery.
True suburban occupation began during the second century. Evidence for this activity is limited for the 
Silchester road, but more readily available for the Cirencester road. Alongside the Cirencester road the 
buildings were mostly constructed from timber. The purpose for which they were built is not clear. There 
would seem to be two probable purposes: as trading establishments or as low quality accommodation.
Possibly they were used for both.
The comparatively rapid growth of the Roman settlement in the second century seems to have had caused 
problems for the administration. Evidence suggests that the development of the suburb was initially planned, 
but as it grew more and more quickly the development became unplanned.
The later period (approximately the third and fourth centuries of Roman occupation) saw the continued use of 
the roadside area for housing. A new suburban road appeared to the east of the Silchester road, and around 
this area of suburban settlement developed. During the third century buildings began to appear in the area 
between the two roads, previously reserved for the cemetery. Thus it seems that a true suburban occupation 
developed. In the late third century more suburban buildings developed, and population pressure within the 
town walls grew and continued into the fourth century. The late fourth century saw decline of the suburban 
area and its eventual abandonment.
Winnall
Geographic position: Winnall Down, Winchester (SU 498 304)
Time period covered: Iron Age
What skeletal remains were available: 30 individuals in reasonable condition 
Years of excavation: 1972- 1977
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Where housed: Hampshire County Council Museum Service, Winchester.
Evidence for dating: Pottery
Publication details, excavator and where the excavator's notes are archived:
Fasham, P. (1985) "The Prehistoric Settlement At Winnall Down" Hampshire Field Club. Monograph 2. 
Trust for Wessex Archaeology.
Pete Fasham, Hampshire County Council Museum Service, Winchester.
Details of individual skeletal remains:
1. MARC3 77 R17
2. Burial 174. Pit 4475 (4480). Male, adolescent. Phase 4. Middle Iron Age. (Fasham 1985:119).
3. Burial 650. Grave 11034. Female 18-20. Unphased grave. (Fasham 1985:120).
4. Burial 505. Pit 8184. Child 8-9 years. Phase 4. Middle Iron Age. (Fasham 1985:119).
Owslebury
Geographic position: Owslebury, About 8 km south-east of Winchester 
Time period covered: Late Iron Age
What skeletal remains were available: 50 individuals in various condition 
Years of excavation: 1965-1965
Where housed: Hampshire County Council Museum Service, Winchester.
Evidence for dating: pottery, iron sword and bronze shield
Publication details and excavator and where the excavator's notes are archived:
Collis, J. (1968) Excavation at Owslebury, Hants: an Interim Report. : The Antiquaries Journal Vol.48 
Details of individual skeletal remains:
1. OW 64HIXB.6
2. OW67 Q B.27 
3.0W 66PB.23
4. OW67QB.31
5. OW69 B.57
Itchen Valley
Geographic position: Itchen Valley, Winchester (SU 505 305)
Time period covered: Iron Age and Romano-British period
What skeletal remains were available: From R5 and R6 8 inhumations.
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Year of excavation; 1974.
Where housed: Hampshire County Council Museum Service, Winchester 
Evidence for dating: Details of a Roman cemetery, coffin nails.
Publication details:
Fasham, P.J. (1980) "Excavations on Bridget's and Bumtwood Farms, Itchen Valley Parish, Hampshire, 1974. 
MARC 3 Sites R5 and R6". Proceedings Of The Hampshire Field Club And Archaeological Society 36:37-86.
Details of individual skeletal remains:
1. Grave 55. Male, 30-40. Complete skeleton, fairly well preserved. Roman (Fasham 1980:60). Roman
2. Grave 49. Female, 17-25. Complete skeleton, poor condition. Roman. (Fasham 1980:58).
3. Grave 52. Male, 25-35. Complete skeleton, fair preservation. Roman (Fasham 1980:60).
4. 21; MARC3 74 R7 26.
5. 22; MARC3 74 R7 4
6. 23; MARC3 74 R7 24
7. 24; MARC3 R7 27
Michledever
Geographic position: Michledever Wood (SU 515 390) About 10 km north-east of Winchester 
Time period covered: Iron Age 
Years of excavation: 1973-1980
Where housed: Hampshire County Council Museum Service, Winchester 
Evidence for dating: Coins
Publication details, excavator and where the excavator's notes are archived:
Fasham, P. (1983) Fieldwork on and around Michledever wood, Hampshire: Proc. Hampshire Field Club 
Archaeol. Soc. 39, 5-45
Details of individual skeletal remains:
1. F3 63 MARC3 76R27 19 B
2. F5 66 MARC3 75 R27 142
Old Dairy Cottage
Geographic position: Winchester
Time period covered: Romano-British Period
Where housed: Winchester City Museum
Excavator's notes are archived: Winchester City Museum
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Details of individual skeletal remains: 5 Romano-British
BFW (A translation o f this acronym was not available)
Geographic position: Winchester 
Time period covered: Romano-British 
Where housed: Winchester City Museum 
Evidence for dating: Position of cemetery, coffin nails.
Excavator's notes are archived: Winchester City Museum 
Details of individual skeletal remains: 2 Romano-British
Easton Lane
Geographic position: Easton Lane, Winchester
Time period covered: Romano-British period
Where housed: Winchester City Museum
Evidence for dating: Part of Roman cemetery, coffin nails.
Excavator's notes are archived: Winchester City Museum 
Details of individual skeletal remains: 1 Romano-British
Romsey Road
Geographic position: Romsey Road, Winchester 
Time period covered: Romano British and Mediaeval
What skeletal remains were available: 43 Romano British individuals, in mediocre condition
Where housed: Winchester City Museum
Evidence for dating: Part of Roman cemetery, coffin nails etc.
Publication details, and excavator's notes are archived
Qualman, K. and Henderson, J.D. “Human Skeletal Remains: New Road, Clifton & Romsey Road.” Ami 
Report 4052.
Winchester City Museum
Details of individual skeletal remains: 2 Romano-British
SMCW (no translation o f this acronym was available)
Geographic position: Winchester 
Time period covered: Romano-British 
Where housed: Winchester City Museum
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Evidence for dating: Part of Roman cemetery, coffin nails etc. 
Excavator's notes are archived: Winchester City Museum 
Details of individual skeletal remains: 5 Romano-British
Chester Road
Geographic position: Chester Road, Winchester
Time period covered: Late Romano-British period (270-390AD)
Where housed: Winchester City Museum
Evidence for dating: Part of Roman cemetery, coffin nails, grave goods etc. 
Excavator's notes are archived: Winchester City Museum 
Details of individual skeletal remains
1. CHR78;3A;535-574. Mostly intact, fully excavated grave containing two inhumations (512&535) in the 
northwestern area of trench 3. Female, aged 25-35. Reasonably well preserved. No direct dating, part of 
burial period 370-390 AD.
2. CHR80;111 ;601 -727. Intact, fully excavated inhumation in the central western area of trench 3. Male, 
aged 20-25. Reasonably well preserved. No direct dating, part of burial period 350-370 AD.
3. CHR78;3A;536-570. Intact, fully excavated inhumation in the northwestern area of trench 3. Female, aged 
25-35. Reasonably well preserved. No direct dating, part of burial period 370-390 AD.
4. CHR80;3A;633-792. Partially intact, fully excavated inhumation in the western area of trench 3. Female, 
aged 25-35. Reasonably well preserved. No direct dating, part of burial period 270-300 AD.
5. CHR80;3C;597-721. Intact, fully excavated inhumation in the southern area of trench 3. Male, aged 25-35. 
Reasonably well preserved. No direct dating, part of burial period 270-300 AD.
6. CHR79;3C;547-606. Intact, fully excavated inhumation in the southern area of trench 3. Male, aged 25- 
35. Reasonably well preserved. No direct dating, part of burial period 370-390AD.
7. CHR80;3C;621-763. Intact, fully excavated inhumation in the western area of trench 3. Female, aged 20- 
25. Well preserved. No direct dating, part of burial period 300-350 AD.
8. CHR80;3A;603-731. Intact, fully excavated inhumation in the western area of trench 3. Child, 13-15. 
Reasonably well preserved. No direct dating, part of burial period 300-350 AD.
9. CHR80;3D;615-753. Intact, fully excavated inhumation at the southern extreme of trench 3. Adolescent, 
c.18. Poorly preserved. No direct dating, part of burial period 270-300 AD.
10. CHR80;3C;636-811. Intact, fully excavated inhumation in the southern area of trench 3. Child, aged 12- 
14. Reasonably well preserved. No direct dating, part of burial period 270-300 AD.
11. CHR80;3C;622-764. Partially intact, fully excavated inhumation in the western area of trench 3. Female, 
aged 45+. Poorly preserved. No direct dating, part of burial period 270-300 AD.
12. CHR80;3A;616-754. Intact, fully excavated inhumation near the western extreme of trench 3. Male, aged 
20-25. Poorly preserved. No direct dating, part of burial period 300-350AD.
13. CHR80;3C;624-733. Partially intact, fully excavated inhumation in the southern area of trench 3.
Female, aged 35-45. Well preserved. No direct dating, part of burial period 270-300 AD.
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14. CHR78;3A;512-519. Mostly intact, fully excavated grave containing two inhumations (512&535) in the 
northwestern area of trench 3. Female, aged 25-35. Reasonably well preserved. No direct dating, part of 
burial period 370-390AD.
15. CHR80;3;628-778. Partially intact, partially excavated inhumation in the western area of trench 3. Male, 
aged45+. Well preserved. No direct dating, part of burial period 350-370AD.
16. CHR80;3C;602-728. Intact, fully excavated inhumation in the central western area of trench 3. Adult, 
unknown sex and age. Reasonably well preserved. No direct dating, part of burial period 350-370AD.
17. CHR80;3C;576;662. Intact, partially excavated inhumation in the southern area of trench 3. Child, aged 
12-15. Reasonably well preserved. No direct dating, part of burial period 270-300AD.
Victoria Road
Geographic position: Victoria Road, Winchester 
Time period covered: Late Romano British (250-425AD)
What skeletal remains were available: 113 individuals in various condition
Years of excavation: Between June 1972 and 1980 excavations carried out between Andover Road and Hyde 
Street, Winchester.
Where housed: Winchester Museum
Evidence for dating: Details from Roman cemetery, coffin nails etc.
Publication details: Unpublished notes held at Winchester City Museum.
Details of individual skeletal remains:
1. VR73; 4; 40-272. Intact, fully excavated inhumation in the northern area of trench 4. Male, aged 17-25. 
Reasonably well preserved; supine, extended. Coffin. No direct dating, part of burial period 350-390 AD.
Part of second burial period, situated near northern extreme of western burial area.
2. VR73; 4; 44-277. Intact, fully excavated inhumation in the northern area of trench 4. Child, aged 10-15. 
Reasonably well preserved; supine, extended. Probably coffin. No direct dating, part of burial period 350-390 
AD. Part of second burial period, situated near centre of western burial area.
3. VR73;4;101-214. Intact, fully excavated inhumation in the northern-eastern area of trench 4. Female, 
aged 17-25. Reasonably well preserved; supine, extended. Coffin. Part of burial period 270-300 AD. Part of 
first burial period, situated near northern extreme of eastern burial area.
4. VR73;4;39-270. Intact, fully excavated inhumation in the northern extreme of trench 4. Child, aged 8-9. 
Reasonably well preserved; supine, extended. Probably coffin. No direct dating, part of burial period 350-390 
AD. Part of second burial period, situated northern extreme of western burial area.
5. VR73;4;35-266. Intact, fully excavated inhumation in the western extreme of trench 4. Female, aged 17- 
25. Reasonably well preserved; supine, extended. Coffin. No direct dating, part of burial period 350-390 AD. 
Part of second burial period, situated near western extreme of western burial area.
6. VR73;4;30-326. Intact, fully excavated inhumation in the eastern area of trench 4. Female, aged 15-20. 
Reasonably well preserved. No direct dating, part of burial period 390 AD to early 5th century. Part of third 
burial period, situated centre of eastern burial area.
7. VR73;4;57A-299. Intact, fully excavated inhumation in the central area of trench 4. Male, middle-old 
aged. Reasonably well preserved. Lying slightly on left side, extended. No direct dating, part of burial
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period 390 AD to early 5th century. Part of third burial period, situated western extreme of eastern burial 
area.
8. VR72;4;20-214. Intact, fully excavated inhumation in the southwest comer of trench 4. Child, aged 8-12. 
Poorly preserved; supine, extended. Probably coffin. No direct dating, part of burial period 350-390 AD. part 
of second burial period, situated sw comer of western burial area.
9. VR72;4;25-222. Intact, fully excavated inhumation in the central western area of trench 4. Male, aged 25- 
30. Well preserved; supine, extended. Coffin. No direct dating, part of burial period 350-390 AD. Part of 
second burial period, situated eastern side of western burial area.
10. VR72;4;19-212. Intact, fully excavated inhumation in the south-western comer of trench 4. Male, aged 
17-25. Well preserved; supine, extended. Coffin. No direct dating, part of burial period 350-390 AD. Part of 
second burial period, situated south-western comer of western burial area.
11. VR73;4;28-332. Intact, fully excavated inhumation in the central eastern area of trench 4. Female, aged 
15-17. Reasonably well preserved. No direct dating, part of burial period 390 AD to early 5th century. Part 
of third burial period, situated western side of eastern burial area.
12. VR74;5;124-383. Intact, fully excavated inhumation in the north-western comer of trench 5. Adolescent, 
aged 14-16. Well preserved; supine, extended. Coffin. No direct dating, part of burial period 350-390 AD. 
Possibly part of second burial period, situated at northern extreme of the site, considerable distance from other 
burials.
13. VR73;1;97-418. Intact, fully excavated inhumation in the eastern area of trench 4. Child, aged 13-15.
No direct dating, part of burial period 390 AD to early 5th century. Part of third burial period, situated eastern 
extreme of eastern burial area.
14. VR77;11;521-1273. From Roman cemetery. Further information not available.
15. VR73;4;90-397. Intact, fully excavated inhumation in the central eastern area of trench 4. Male, aged 35- 
45. Well preserved. Supine, extended. Coffin. No direct dating, part of burial period 350-390 AD. Part of 
second burial period, situated near southern part of eastern burial area.
16. VR75;5;129-470. Intact, fully excavated inhumation in the central southern area of trench 5. Female, 
aged 17-25. Well preserved. Supine, extended. Coffin. No direct dating, part of burial period 350-390 AD. 
Part of second burial period, situated near northern extreme of eastern burial area.
17. VR73;4;68-321. Intact, fully excavated inhumation in the eastern area of trench 4. Male, 25-35 aged. 
Well preserved. Prone. No direct dating, part of burial period 390 AD to early 5th century. Part of third 
burial period, situated near centre of western burial area.
18. VR73;5;111-338. Reasonably intact, fully excavated inhumation in the central southern area of trench 5. 
Male, aged 17-25. Reasonably well preserved. Prone. No direct dating, part of burial period 390 AD to early 
5th century. Part of third burial period, situated northern extreme of eastern burial area.
19. VR73;4;86-389. Intact, fully excavated inhumation in the south-eastern comer of trench 4. Adolescent, 
aged c.15. Possible coffin. No direct dating, part of burial period 390 AD to early 5th century. Part of third 
burial period, situated southern part of eastern burial area.
20. VR77;11;539-1272. From Roman cemetery. Further information not available.
21. VR73;4;75-337. Intact, fully excavated inhumation in the central eastern area of trench 4. Adolescent, 
aged 12-16. No direct dating, part of burial period 390 AD to early 5th century. Part of third burial period, 
situated northern part of eastern burial area.
22. VR73;4;64-316. Intact, fully excavated inhumation in the north-eastern area of trench 4. Female, aged 
17-25. Well preserved. Supine, extended. Coffin. No direct dating, part of burial period 350-390 AD. Part 
of second burial period, situated near north-eastern part of eastern burial area.
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23. VR73;4;71-331. Intact, fully excavated inhumation in the eastern area of trench 4. Male, aged 35-45. 
Well preserved. Supine, extended. Coffin. No direct dating, part of burial period 350-390 AD. Part of 
second burial period, situated near southern part of eastern burial area.
24. VR73;4;63-307. Intact, fully excavated inhumation in the north-eastern area of trench 4. Female, aged 
14-16. Well preserved. No direct dating, part of burial period 390 AD to early 5th century. Part of third 
burial period, situated central northern part of the eastern burial area.
25. VR73;6;130/1. Intact, fully excavated inhumation in trench 6. Male, aged 17-25. Well preserved. 
Supine, extended, coffin. No direct dating, part of burial period 350-390 AD. Part of second burial period, 
relative location not recorded.
26. VR73;4;89-369. Partially intact, partially excavated inhumation in the south-eastern area of trench 4. 
Female, agedl7-25. Reasonably well preserved. No direct dating, part of burial period 390 AD to early 5th 
century. Part of third burial period, situated southern part of eastern burial area.
27. VR73;5;108-219. Intact, fully excavated inhumation in the central southern area of trench 5. Female, 
aged 17-25. Well preserved. Supine, extended. Coffin. Part of burial period 270-300 AD. Part of first burial 
period, situated near north-eastern part of eastern burial area.
28. VR73;4;87-394. Intact, fully excavated inhumation in the south-eastern area of trench 4. Female, aged 
17-25. Reasonably well preserved. No direct dating, part of burial period 390 AD to early 5th century. Part 
of third burial period, situated centre of eastern burial area.
29. VR77;11;491-1544. From Roman cemetery. Further information not available.
Hyde Street
Geographic position: Hyde Street, Winchester 
Time period Covered: Late 4th to early 5th century.
What skeletal remains were available: Remains from 54 burials in various condition
Where housed: Winchester City Museum
Evidence for dating: Grave goods and Roman coins
Publication details: Unpublished notes held at Winchester City Museum
Details of individual skeletal remains:
1. HYS79;1;7. Intact, fully excavated inhumation in the south-western area of the main trench. Male, aged 
17-25. Reasonably well preserved. Supine, extended. No direct dating, part of burial period 350 to 410 AD.
2. HYS;79;1;25. Intact, fully excavated inhumation in the western area of main trench. Male, aged 17-25. 
Reasonably well preserved. No direct dating, part of burial period 350 to 410 AD.
3. HYS79;1;13. Intact, fully excavated inhumation in the central southern area of main trench. Unknown sex 
and age. No direct dating, part of burial period 350 to 410 AD.
4. HYS79;1;11. Intact, fully excavated inhumation in the central eastern area of main trench. Male, 
adolescent. Reasonably well preserved. No direct dating, part of burial period 350 to 410 AD.
5. HYS79;1;17. Intact, fully excavated inhumation in the eastern area of main trench. Male, aged 35-45. 
Well preserved. No direct dating, part of burial period 350 to 410 AD.
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Lankhills
Geographie Position: Lankhills, Winchester (SU 479 303)
Time period covered: Late Romano British - 250-425 AD
What skeletal remains were available: 374 individuals in various condition
Years of excavation: 1970s
Where housed: Winchester City Museum
Publication details, excavator and where the excavator's notes are archived:
Clarke, G. (1979). “Part II - The Roman Cemetery At Lankhills”. Oxford.
Clarke, G. (1979) "The Roman Cemetery at Lankhills - Pre-Roman And Roman Winchester”. Winchester 
studies 3ii. Oxford.
Martin Biddle and Connie Toomey. No Full Report.
Details of individual skeletal remains:
1. Grave 11. Slight decomposition of extremities and ribs. Male, 20-25. (Clarke 1979:24)
2. Grave 16. Slight decomposition of extremities and ribs. Male, 20-25. (Clarke 1979:24)
3. Grave 18. Only major bones left. Adult, unsexed. (Clarke 1979:26)
4. Grave 19. Smaller bones decayed. Female, 20-25. (Clarke 1979:26)
5. Grave 20. Slight decomposition of extremities and ribs. Male, 20-25. (Clarke 1979:26)
6. Grave 21. Smaller bones decayed. Female, 20-25. (Clarke 1979:26)
7. Grave 31. Smaller bones decayed. Female, 20-25. (Clarke 1979:26)
8. Grave 35. Skeleton in almost perfect condition. Male, 25-30. (Clarke 1979:28)
9. Grave 36. Smaller bones decayed. 20-25, unsexed. (Clarke 1979:28)
10. Grave 37. Slight decomposition of extremities and ribs. Adult, unsexed. (Clarke 1979:28)
11. Grave 38. Slight decomposition of extremities and ribs. Male, 25-30. (Clarke 1979:28)
12. Grave 39. Slight decomposition of extremities and ribs. Male, 20-25. (Clarke 1979:28)
13. Grave 47. Only major bones left. Male, 30-40. (Clarke 1979:30)
14. Grave 48. Only major bones left. Female, 17-22. (Clarke 1979:30)
15. Grave 50. Smaller bones decayed. Female, 16-19. (Clarke 1979:30)
16. Grave 51. Slight decomposition of extremities and ribs. Male, 17-20. (Clarke 1979:30)
17. Grave 53. Skeleton in almost perfect condition. Female, 25-30. (Clarke 1979:30)
18. Grave 54. Slight decomposition of extremities and ribs. 25-30, unsexed. (Clarke 1979:30)
19. Grave 57. Only major bones left, c.9, unsexed. (Clarke 1979:30)
20. Grave 58. Only major bones left. Male, 20-25. (Clarke 1979:30)
173
21. Grave 61. Slight decomposition of extremities and ribs. Male, 20-25. (Clarke 1979:32)
22. Grave 64. Only major bones left. Female, 25-30. (Clarke 1979:32)
23. Grave 67. Smaller bones decayed. Male, 35-40. (Clarke 1979:32)
24. Grave 74. Slight decomposition of extremities and ribs. Female, 19-23. (Clarke 1979:34)
25. Grave 75. Smaller bones decayed. Female, 17-20. (Clarke 1979:34)
26. Grave 76. Slight decomposition of extremities and ribs. Adult, unsexed. (Clarke 1979:34)
27. Grave 78. Slight decomposition of extremities and ribs. Male, 25-30. (Clarke 1979:34)
28. Grave 87. Smaller bones decayed. Female, 17-20. (Clarke 1979:34)
29. Grave 88. Only major bones left. 20-25, unsexed. (Clarke 1979:34)
30. Grave 89. Slight decomposition of extremities and ribs. 20-25, unsexed. (Clarke 1979:36)
31. Grave 90. Slight decomposition of extremities and ribs, c.9, unsexed. (Clarke 1979:36)
32. Grave 96. Smaller bones decayed. Male, 30-35. (Clarke 1979:36)
33. Grave 97. Smaller bones decayed. Male, 20-25. (Clarke 1979:36)
34. Grave 98. Smaller bones decayed. Female, 20-25. (Clarke 1979:36)
35. Grave 100. Smaller bones decayed. Female, 17-20. (Clarke 1979:36)
36. Grave 104. Slight decomposition of extremities and ribs. Male, 20-25. (Clarke 1979:36)
37. Grave 110. Only major bones left. Adult, unsexed. (Clarke 1979:38)
38. Grave 111. Only major bones left. Female, 20-25. (Clarke 1979:38)
39. Grave 112. Slight decomposition of extremities and ribs. Male, 20-25. (Clarke 1979:38)
40. Grave 117. Only major bones left. Female, 17-20. (Clarke 1979:38)
41. Grave 119. Smaller bones decayed. Female, 19-23. (Clarke 1979:38)
42. Grave 123. Smaller bones decayed. Male, 20-25. (Clarke 1979:40)
43. Grave 125. Only major bones left. Adult, unsexed. (Clarke 1979:40)
44. Grave 126. Smaller bones decayed. Adult, unsexed. (Clarke 1979:40)
45. Grave 129. Smaller bones decayed. Male, 20-25. (Clarke 1979:40)
46. Grave 130. Only major bones left. Male, 20-25. (Clarke 1979:40)
47. Grave 133. Smaller bones decayed. Female, 20-25. (Clarke 1979:42)
48. Grave 140. Smaller bones decayed. Male, 25-30. (Clarke 1979:42)
49. Grave 141. Skeleton in almost perfect condition. Male, 25-30. (Clarke 1979:42)
50. Grave 152. Skeleton in almost perfect condition, c.15, unsexed. (Clarke 1979:44)
51. Grave 158. Slight decomposition of extremities and ribs. 25-30, unsexed. (Clarke 1979:44)
52. Grave 159. Only major bones left. Female, 20-25. (Clarke 1979:44)
53. Grave 160. Smaller bones decayed. Male, Adult. (Clarke 1979:44)
54. Grave 161. Skeleton in almost perfect condition. Adult, unsexed. (Clarke 1979:44)
55. Grave 175. Smaller bones decayed. Adult, unsexed. (Clarke 1979:46)
56. Grave 179. Slight decomposition of extremities and ribs. Female, 15-20. (Clarke 1979:46)
57. Grave 181. Slight decomposition of extremities and ribs. Male, 20-25. (Clarke 1979:48)
58. Grave 182. Skeleton in almost perfect condition. Adult, unsexed. (Clarke 1979:48)
59. Grave 186. Only major bones left. Male, 20-25. (Clarke 1979:48)
60. Grave 191. Slight decomposition of extremities and ribs. 17-22, unsexed. (Clarke 1979:48)
61. Grave 192. Smaller bones decayed. Male, 20-25. (Clarke 1979:48)
62. Grave 193. Smaller bones decayed. 30-35, unsexed. (Clarke 1979:48)
63. Grave 194. Smaller bones decayed. 20-25, unsexed. (Clarke 1979:50)
64. Grave 196. Smaller bones decayed. Adult, unsexed. (Clarke 1979:50)
65. Grave 201. Only major bones left. Female, 20-25. (Clarke 1979:50)
66. Grave 203. Smaller bones decayed. 25-30, unsexed. (Clarke 1979:50)
67. Grave 204. Smaller bones decayed. Female, 20-25. (Clarke 1979:50)
68. Grave 208. Slight decomposition of extremities and ribs. Male, adult. (Clarke 1979:50)
69. Grave 214. Slight decomposition of extremities and ribs. 30-35, unsexed. (Clarke 1979:52)
70. Grave 219. Smaller bones decayed. 20-25, unsexed. (Clarke 1979:52)
71. Grave 220. Only major bones left. 25-30, unsexed. (Clarke 1979:52)
72. Grave 222. Smaller bones decayed. Male, 20-25. (Clarke 1979:52)
73. Grave 226. Skeleton in almost perfect condition. Male, 25-35. (Clarke 1979:52)
74. Grave 231. Only major bones left. Adult, unsexed. (Clarke 1979:52)
75. Grave 232. Only major bones left. Female, 20-25. (Clarke 1979:52)
76. Grave 243. Slight decomposition of extremities and ribs. Female, 20-25. (Clarke 1979:54)
77. Grave 248. Almost entirely decomposed. Adult, unsexed. (Clarke 1979:56)
78. Grave 249. Smaller bones decayed. 25+, unsexed. (Clarke 1979:56)
79. Grave 250. Only major bones left. 17-22, unsexed. (Clarke 1979:56)
80. Grave 256. Slight decomposition of extremities and ribs. Female, 20-25. (Clarke 1979:56)
81. Grave 260. Smaller bones decayed. Male, 20-25. (Clarke 1979:58)
82. Grave 264. Smaller bones decayed. Male, 20-25. (Clarke 1979:58)
83. Grave 266. Smaller bones decayed. 25-35, unsexed. (Clarke 1979:58)
84. Grave 270. Skeleton in almost perfect condition. 20-25, unsexed. (Clarke 1979:58)
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85. Grave 291. Skeleton in almost perfect condition. 20-25, unsexed. (Clarke 1979:62)
86. Grave 293. Slight decomposition of extremities and ribs. Male, 20-25. (Clarke 1979:62)
87. Grave 297. Slight decomposition of extremities and ribs. Adult, unsexed. (Clarke 1979:62)
88. Grave 299. Slight decomposition of extremities and ribs. Male, 30-40. (Clarke 1979:62)
89. Grave 305. Slight decomposition of extremities and ribs. Male, 25-30. (Clarke 1979:62)
90. Grave 307. Slight decomposition of extremities and ribs. 30-35, unsexed. (Clarke 1979:62)
91. Grave 308 B. Slight decomposition of extremities and ribs. Adult, unsexed. (Clarke 1979:64)
92. Grave 328. Slight decomposition of extremities and ribs. Female, adult. (Clarke 1979:68)
93. Grave 332. Slight decomposition of extremities and ribs. Adult, unsexed. (Clarke 1979:68)
94. Grave 335. Smaller bones decayed. 25-30, unsexed. (Clarke 1979:70)
95. Grave 338. Slight decomposition of extremities and ribs. Male, adult. (Clarke 1979:72)
96. Grave 340. Smaller bones decayed. Female, 20-25. (Clarke 1979:72)
97. Grave 343. Smaller bones decayed. Female, 20-25. (Clarke 1979:72)
98. Grave 347. Only skull and leg bones left. 20-25, unsexed. (Clarke 1979:72)
99. Grave 349. Slight decomposition of extremities and ribs. Male, 35-40. (Clarke 1979:74)
100. Grave 352. Skeleton in almost perfect condition. Male, 20-25. (Clarke 1979:74)
101. Grave 357. Smaller bones decayed. Male, 35-40. (Clarke 1979:74)
102. Grave 358. Slight decomposition of extremities and ribs. Adult, unsexed. (Clarke 1979:74)
103. Grave 362. Skeleton in almost perfect condition. Male, 30-40. (Clarke 1979:76)
104. Grave 365. Slight decomposition of extremities and ribs. Female, 30-35. (Clarke 1979:76)
105. Grave 374. Slight decomposition of extremities and ribs. 20-25, unsexed. (Clarke 1979:78)
106. Grave 377. Slight decomposition of extremities and ribs. c.10, unsexed. (Clarke 1979:78)
107. Grave 388. Only major bones left. 20-25, unsexed. (Clarke 1979:80)
108. Grave 397. Skeleton in almost perfect condition. Adult, unsexed. (Clarke 1979:82)
109. Grave 408. Slight decomposition of extremities and ribs. Male, 20-25. (Clarke 1979:84)
110. Grave 412. Skeleton in almost perfect condition. Male, 20-25. (Clarke 1979:84)
111. Grave 414. Skeleton in almost perfect condition. Male, 25-30. (Clarke 1979:84)
112. Grave 415. Only major bones left. Female, 20-25. (Clarke 1979:84)
113. Grave 427. Skeleton in almost perfect condition. Male, 20-25. (Clarke 1979:86)
114. Grave 428. Smaller bones decayed. 20-25, unsexed. (Clarke 1979:86)
115. Grave 438. Smaller bones decayed. Adult, unsexed. (Clarke 1979:88)
116. Grave 443. Only major bones left. Male, 20-25 (Clarke 1979:88)
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117. Grave 444. Smaller bones decayed. Male, 25-30 (Clarke 1979:88)
118. Grave 445. Skeleton in almost perfect condition. Female, 35-40 (Clarke 1979:88)
WILTSHIRE
Amesbury
Boscombe Down
Geographic position: Boscombe Down. 5 km south-east of Amesbury 
Time period covered: Late Romano-British (later 3rd to 4th century)
What skeletal remains were available: 36 inhumations 
Where housed: Salisbury Museum, Salisbury
Publication details, excavator and where the excavator's notes are archived 
Details of individual skeletal remains: Romano-British 13
Salisbury
Cockey Down
Geographic position: Cockey Down, Salisbury
Time period covered: Iron Age
Where housed: Salisbury Museum, Salisbury
Publication details, excavator and where the excavator’s notes are archived: Salisbury Museum, Salisbury 
Details of individual skeletal remains: 3 Iron Age
Down's Way
Geographic position: Down’s Way, Salisbury 
Where housed: Salisbury Museum, Salisbury 
Excavator's notes are archived: Salisbury Museum, Salisbury 
Details of individual skeletal remains: 2 Iron Age
DORSET
Dorchester
Maiden Castle
Geographic position: _Maiden Castle, Dorchester
Time period covered: Neolithic through Iron Age and Romano British period to Anglo Saxon
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What skeletal remains were available: 52 Iron Age and 39 Romano British individuals excavated 
Where housed: Duckworth Collection, Oxford
Publication details, excavator and where the excavator's notes are archived:
Wheeler, M., Morant, G.M. & Goodman, C. (1943). In Wheeler, M. “Maiden Castle, Dorset.” Report Of The 
Research Committee Of The Society Of Antiquaries Of London, No 12.
Details of individual skeletal remains: 15 Iron Age
Alington Avenue
Geographic position: Alington Avenue, Dorchester (SY 702 899)
Time period covered: Romano British
What skeletal remains were available: Remains of 80 individuals 
Year of excavation: 1971
Where housed: Dorset County Museum, Dorchester 
Evidence for dating: textiles (dyes), pottery, hobnails.
Publication details and excavator and where the excavator's notes are archived
Davies, S.M., Bellamy, P.S., Heaton, M.J., and Woodward, P.J., (1996) "Excavations at Alington Avenue, 
Fordington, Dorchester, Dorset” Trust for Wessex Archaeology, Dorset Natural History and Archaeological 
Society.
Details of individual skeletal remains
* The numbers on the boxes containing the remains consistently gave the excavator's reference number minus 
1 (e.g. skeleton number 277 had grave number 779 on its box and grave number 778 in the corresponding 
publication).
1. Skeleton 243. Box no. 176 in museum. Excavator's ref 1264 on box. Grave no. 1264 in publication.
Male (?) 20-30. Complete skeleton. 3rd - 4th century AD.
2. Skeleton 287. Box no. 183 in museum. Excavator's ref 1817 on box. Grave no. 1817 in publication.
Male 35-45. Complete skeleton. 1st century AD.
3. Skeleton 962. Box no. 184 in museum. Excavator's ref 2023 on box. Grave no. 2020 in publication.
Male 25-35. Complete skeleton. 3rd - 4th century AD.
4. Skeleton 1016. Box no. 187 in museum. Excavator's ref 2038 on box. Grave no. 3907 in publication. 
Female c. 15. Complete skeleton. Bronze Age (?) 2650-1900 BC.
5. Skeleton 728. Box no. 198 in museum. Excavator's ref 2649 on box. Grave no. 2648 in publication. 
Female 35-45. Partial skeleton. 2nd to 3rd century AD.
6. Skeleton 750. Box no. 200 in museum. Excavator's ref 2662 on box. Grave no. 2655 in publication. 
Female 35-45. Partial skeleton. 3rd - 4th century AD.
7. Skeleton 710. Box no. 197 in museum. Excavator's ref 2640 on box. Grave no. 2639 in publication. 
Female 35-40. Complete skeleton. 3rd - 4th century AD.
8. Skeleton 893. Box no. 143 in museum. Excavator's ref 268 on box. Grave no. 3240 in publication. Male 
25-35. Complete skeleton. 3rd - 4th century AD.
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9. Skeleton 1066. Box no. 144 in museum. Excavator's ref 350 on box. Grave no. 4324 in publication. 
Unsexed Juvenile. Partial skeleton. 3rd - 4th century AD.
10. Skeleton 608. Box no. 196 in museum. Excavator's ref 2630 on box. Grave no. 2629 in publication. 
Female 15-25. Complete skeleton. 3rd - 4th century AD.
11. Skeleton 328. Box no. 194 in museum. Excavator's ref 2622 on box. Grave no. 2621 in publication. 
Female 25-35. Complete skeleton. 3rd - 4th century AD.
12. Skeleton 1089. Box no. 242 in museum. Excavator's ref 4346 on box. Grave no. 3872 in publication. 
Male Juvenile. Partial skeleton. 3rd - 4th century AD.
13. Skeleton 1009. Box no. 232 in museum. Excavator's ref 4011 on box. Grave no. 3440 in publication. 
Female 25-35. Complete skeleton. 3rd - 4th century AD. Fused lower left second incisor and canine.
14. Skeleton 1050. Box no. 235 in museum. Excavator's ref 4310 on box. Grave no. 4308 in publication. 
Unsexed 10-12. Partial skeleton. 3rd - 4th century AD.
15. Skeleton 766. Box no. 255A in museum. Excavator's ref 2664 on box. Grave no. 2663 in publication. 
Female (?), Adult. Dwarf. Complete skeleton. 3rd - 4th century AD.
16. Skeleton 1178. Box no. 253 in museum. Excavator's ref 4406 on box. Grave no. 4380 in publication. 
Male 25-35. Complete skeleton. 3rd - 4th century AD.
17. Skeleton 806. Box no. 242 in museum. Excavator's ref 1141 on box. Grave no. 1142 in publication. 
Male 45+. Complete skeleton. 3rd - 4th century AD.
18. Skeleton 1156. Box no. 160 in museum. Excavator's ref 760 on box. Grave no. 4392 in publication. 
Unsexed Juvenile 8-10. Partial skeleton. 3rd - 4th century AD.
19. Skeleton 278. Box no. 168 in museum. Excavator's ref 804 on box. Grave no. 2135 in publication. 
Female 25-35. Complete skeleton. 3rd - 4th century AD.
20. Skeleton 268. Box no. 165 in museum. Excavator's ref 776 on box. Grave no. 767 in publication. Male 
25-35. Complete skeleton. Late 2nd - mid 3rd century AD.
21. Skeleton 813. Box no. 216 in museum. Excavator's ref 3610 on box. Grave no. 3609 in publication. 
Unsexed 25-35. Partial skeleton. 1st - 3rd century AD.
22. Skeleton 868. Box no. 207 in museum. Excavator's ref 2697 on box. Grave no. 2696 in publication. 
Female 25-35. Complete skeleton. 3rd - 4th century AD.
23. Skeleton 840. Box no. 222 in museum. Excavator's ref 3650 on box. Grave no. 3648 in publication. 
Female (?) 25-35. Partial skeleton. 3rd - 4th century AD.24. Skeleton 761. Box no. 208 in museum. 
Excavator's ref 3213 on box. Grave no. 3214 in publication. Female 25-35. Complete skeleton. 1st century 
AD.
25. Skeleton 835. Box no. 220 in museum. Excavator's ref 3632 on box. Grave no. 1941 in publication. 
Male 35-45. Complete skeleton. 3rd - 4th century AD.
26. Skeleton 795. Box no. 155 in museum. Excavator's ref 600 on box. Grave no. 3233 in publication. 
Female 35-45. Partial skeleton. 3rd - 4th century AD.
27. Skeleton 794. Box no. 157 in museum. Excavator's ref 642 on box. Grave no. 3231 in publication.
Male 25-35. Complete skeleton. 3rd - 4th century AD.
28. Skeleton 277. Box no. 167 in museum. Excavator's ref 779 on box. Grave no. 778 in publication. Male 
25-35. Complete skeleton. 3rd - 4th century AD.
29. Skeleton 848. Box no. 223 in museum. Excavator's ref 3659 on box. Grave no. 2676 in publication. 
Male 25-35. Complete skeleton. 3rd - 4th century AD.
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30. Skeleton 1088. Box no. 149 in museum. Excavator's ref 633 on box. Grave no. 4341 in publication. 
Male c. 23. Partial skeleton. 3rd - 4th century AD.
31. Skeleton 827. Box no. 226 in museum. Excavator's ref 3621 on box. Grave no. 3620 in publication. 
Male 25-35. Complete skeleton. 3rd - 4th century AD.
Maiden Castle Road
Geographic position: Maiden Castle Road, Dorchester 
Time period covered: Romano-British
What skeletal remains were available: Remains of 22 individuals in poor condition
Years of excavation: 1986-88
Where housed: Dorset County Museum, Dorchester
Publication details, excavator and where the excavator's notes are archived
Rogers, J. (1993) In (Smith, R.J.C. Et Al., Eds) Excavations Along The Route Of The Dorchester By-Pass 
1986-88. Wessex Archaeology.
Details of individual skeletal remains: 4 Romano-British
Western Link
Location on map: Dorchester
Time period covered: Romano- British
Where housed: Dorchester Museum
Excavator's notes are archived: Dorchester Museum
Details of individual skeletal remains: 4 Romano-British
Whitcomb
Geographic position: Whitcombe, Dorchester (SY 711 880)
Time period covered: Iron Age
What skeletal remains were available: Remains from 12 individuals
Years of excavation: 1965-1967
Where housed: Dorset County Museum, Dorchester
Evidence for dating: 2 Durotrigian bowls in grave.
Publication details, excavator and where the excavator's notes are archived:
History and Aitken, G.M. & G.N. (1991) "Excavations at Whitcombe, 1965-1967". Proceedings of the 
Dorset Natural Archaeological Society. 112:57-94.
180
Details of individual skeletal remains:
1. Burial 6. Male, 20-25. Complete skeleton. Iron Age.
Poundbury
Geographic position: Poundbury Camp, Dorchester 
Time period covered: Iron Age and Romano-British period
What skeletal remains were available: Remains from 121 Iron Age burials and 1050 Romano-British burials, 
many in good condition
Where housed: British Museum of Natural History, London
Publication details and excavator and where the excavator's notes are archived
Farwell, D.E. and Molleson, T.I. (1993) “Poundbury, Vol.2 The Cemetries.” Dorset Natural History and 
Archaeological Society.
Details of individual skeletal remains
1. NHM 3; PC66A, associated mandible (Farwell and Molleson 1993:252).
2. NHM 3A; PC66A, loose teeth (Farwell and Molleson 1993:252).
3. NHM 3B; PC66A, loose teeth (Farwell and Molleson 1993:252).
4. NHM 3C; PC66A, loose teeth (Farwell and Molleson 1993:252).
5. PC66A, Grave 4. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:252).
6. PC67, Grave 5. Unsexed juvenile. Main late Roman cemetery. (Farwell and Molleson 1993:252).
7. PC67, Grave 6. Male, 25. Outlying late Roman burial. (Farwell and Molleson 1993:252).
8. PC68, Grave 11. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:252).
9. PC68, Grave 13. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:252).
10. PC68, Grave 14.* Female, 50. Late Iron Age cemetery. (Farwell and Molleson 1993:252).
11. PC68, Grave 15. Female, 40. Main late Roman cemetery. (Farwell and Molleson 1993:252).
12. PC68, Grave 20. Female, 45. Main late Roman cemetery. (Farwell and Molleson 1993:252).
13. PC68, Grave 22. Female, 15. Main late Roman cemetery. (Farwell and Molleson 1993:252).
14. PC68, Grave 40. Male, 40. Main late Roman cemetery. (Farwell and Molleson 1993:253).
15. PC68, Grave 45. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:253).
16. PC68, Grave 46. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:253).
17. PC68, Grave 47. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:253).
18. PC69, Grave 83. Male, 35. Main late Roman cemetery. (Farwell and Molleson 1993:254).
19. PC69B, Grave 84. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:254).
20. PC69B, Grave 85. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:254).
181
21. PC69B, Grave 88. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:254).
22. PC 69B, Grave 91. Male, 35. Main late Roman cemetery. (Farwell and Molleson 1993:254).
23. PC69B, Grave 94. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:254).
24. PC 69B, Grave 96. 11, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:254).
25. PC69B, Grave 97. Male, 60. Main late Roman cemetery. (Farwell and Molleson 1993:254).
26. PC69B, Grave 100. Female, 35. Main late Roman cemetery. (Farwell and Molleson 1993:255).
27. PC69B, Grave 105. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:255).
28. PC70B, Grave 112. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:255).
29. PC69B, Grave 114. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:255).
30. PC69B, Grave 119. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:255).
31. PC69B, Grave 123. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:255).
32. PC73E, Grave 127. Female, 15. Main late Roman cemetery. (Farwell and Molleson 1993:256).
33. PC73E, Grave 128. 11, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:256).
34. PC69B, Grave 130. 10, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:256).
35. PC69B, Grave 138. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:256).
36. PC70B, Grave 143. Male, 50. Main late Roman cemetery. (Farwell and Molleson 1993:256).
37. PC70B, Grave 144. Male 35. Main late Roman cemetery. (Farwell and Molleson 1993:256).
38. PC70C, Grave 146. 12, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:256).
39. PC70B, Grave 147. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:256).
40. PC70B, Grave 148. Female, 14. Main late Roman cemetery. (Farwell and Molleson 1993:256).
41. PC73E, Grave 150. 10, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:256).
42. PC73E, Grave 151. 13, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:256).
43. PC69B, Grave 157. Male, 35. Main late Roman cemetery. (Farwell and Molleson 1993:257).
44. PC70B, Grave 158. 9, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:257).
45. PC70B, Grave 160. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:257).
46. PC70B, Grave 163. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:257).
47. PC71B, Grave 165. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:257).
48. PC71B, Grave 170. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:257).
49. PC71B, Grave 178. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:257).
50. PC71B, Grave 179. 16, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:257).
51. PC70C, Grave 181. 12, unsexed. Late Roman burial. (Farwell and Molleson 1993:258).
52. PC71B, Grave 182. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:258).
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53. PC71B, Grave 183. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:258).
54. PC70C, Grave 190. Male, 30. Late Roman burial. (Farwell and Molleson 1993:258).
55. PC73B, Grave 206. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:258).
56. PC70C, Grave 212. Male, 35. Main late Roman cemetery. (Farwell and Molleson 1993:259).
57. PC70B, Grave 228. 9, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:259).
58. PC70C, Grave 230. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:259).
59. PC70B, Grave 235. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:259).
60. PC71B, Grave 242. Female, 35. Main late Roman cemetery. (Farwell and Molleson 1993:260).
61. PC73B, Grave 249. Male, 35. Main late Roman cemetery. (Farwell and Molleson 1993:260).
62. PC 71B, Grave 255. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:260).
63. PC71B, Grave 257. 10, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:260).
64. PC71C, Grave 262. 16, unsexed. Late Roman burial. (Farwell and Molleson 1993:260).
65. PC70C, Grave 265*. Female, 17. Late Iron Age burial group. (Farwell and Molleson 1993:261).
66. PC71D, Grave 271. Female, 25. Eastern peripheral cemetery. (Farwell and Molleson 1993:261).
67. PC72D, Grave 276. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:261).
68. PC71D, Grave 277. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:261).
69. PC71D, Grave 279. 10, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:261).
70. PC71B, Grave 282. Male, 35. Main late Roman cemetery. (Farwell and Molleson 1993:261).
71. PC7IB, Grave 285. 12, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:261).
72. PC71B, Grave 286. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:261).
73. PC71B, Grave 287. 12, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:261).
74. PC71B, Grave 302. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:262).
75. PC7IB, Grave 307. 14, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:262).
76. PC71B, Grave 309. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:262).
77. PC71B, Grave 313. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:262).
78. PC7IB, Grave 314. Female, 40. Main late Roman cemetery. (Farwell and Molleson 1993:262).
79. PC71C, Grave 337. Male, 25. Late Roman burial. (Farwell and Molleson 1993:263).
80. PC71C, Grave 338. Female, 20. Late Roman burial. (Farwell and Molleson 1993:263).
81. PC71C, Grave 342. Female, 20. Late Roman burial. (Farwell and Molleson 1993:263).
82. PC71C, Grave 344. Female, 16. Late Roman burial. (Farwell and Molleson 1993:263).
83. PC7IB, Grave 363. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:264).
84. PC7IB, Grave 364. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:264).
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85. PC71B, Grave 372. 16, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:265).
86. PC71B, Grave 385. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:265).
87. PC72D, Grave 388. 14, unsexed. Eastern peripheral cemetery burial. (Farwell and Molleson 1993:265).
88. PC7ID, Grave 392. Male, 18. Eastern peripheral cemetery burial. (Farwell and Molleson 1993:265).
89. PC7ID, Grave 396. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:266).
90. PC71D, Grave 398. Female, 35. Main late Roman cemetery. (Farwell and Molleson 1993:266).
91. PC72D, Grave 403. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:266).
92. PC71C, Grave 411. Male, 30. Late Roman burial. (Farwell and Molleson 1993:266).
93. PC71C, Grave 417. 12, unsexed. Late Roman burial. (Farwell and Molleson 1993:266).
94. PC71C, Grave 453.* Female, 25. Late Iron Age (Farwell and Molleson 1993:268).
95. PC71C, Grave 454.* Male, 25. Late Iron Age. (Farwell and Molleson 1993:268).
96. PC72D, Grave 465. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:268).
97. PC72D, Grave 477. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:269).
98. PC72D, Grave 479. Female, 12. Eastern peripheral cemetery. (Farwell and Molleson 1993:269).
99. PC72B, Grave 481. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:269).
100. PC72D, Grave 487. Female, 25. Eastern peripheral cemetery. (Farwell and Molleson 1993:269).
101. PC72D, Grave 501. 15, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:270).
102. PC72D, Grave 502. Female, 14. Main late Roman cemetery. (Farwell and Molleson 1993:270)
103. PC72E, Grave 503. Female, 45. Main late Roman cemetery. (Farwell and Molleson 1993:270).
104. PC72D, Grave 506. 12, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:270).
105. PC72E, Grave 510. 9, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:270).
106. PC72D, Grave 521. Female, 25. Eastern peripheral cemetery. (Farwell and Molleson 1993:270).
107. PC72D, Grave 522. * 13, unsexed. Late Iron Age (Farwell and Molleson 1993:270).
108. PC72E, Grave 524. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:271).
109. PC72C, Grave 543. Female, 25. Late Roman. (Farwell and Molleson 1993:271).
110. PC72D, Grave 548. Male, 25. Eastern peripheral cemetery. (Farwell and Molleson 1993:271).
111. PC72C, Grave 566. Female, 35. Late Roman. (Farwell and Molleson 1993:272).
112. PC72D, Grave 571. Female, 15. Eastern periphery cemetery. (Farwell and Molleson 1993:272).
113. PC72D, Grave 574. Female, 25. Eastern periphery cemetery. (Farwell and Molleson 1993:272).
114. PC73E, Grave 563. Male, 40. Main late Roman cemetery. (Farwell and Molleson 1993:272).
115. PC72C, Grave 567. Male, 30. Outlying late Roman cemetery. (Farwell and Molleson 1993:272).
116. PC72C, Grave 568. Female, 35. Outlying late Roman cemetery. (Farwell and Molleson 1993:272).
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117. PC72E, Grave 593. Male, 35. Late Roman. (Farwell and Molleson 1993:273).
118. PC73B, Grave 599. 15, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:273).
119. PC73B, Grave 601. 8, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:273).
120. PC73E, Grave 611. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:274).
121. PC73E, Grave 612. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:274).
122. PC73E, Grave 613. 11, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:274).
123. PC73E, Grave 614. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:274).
124. PC73E, Grave 616. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:274).
125. PC73E, Grave 626A. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:274).
126. PC73E, Grave 626B. Female, 35. Main late Roman cemetery. (Farwell and Molleson 1993:274).
127. PC W189, Grave 627. Male, 13-19. Main late Roman cemetery. (Farwell and Molleson 1993:274).
128. PC73E, Grave 628. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:274).
129. PC75E, Grave 632. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:275).
130. PC73E, Grave 635. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:275).
131. PC75E, Grave 652. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:275).
132. PC75E, Grave 656. Male, 20. Main late Roman cemetery. (Farwell and Molleson 1993:275).
133. PC74E, Grave 658. 19, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:276).
134. PC74E, Grave 665. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:276).
135. PC73, Grave 683. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:276).
136. PC73E, Grave 688. Female, 45. Main late Roman cemetery. (Farwell and Molleson 1993:277).
137. PC75E, Grave 691. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:277).
138. PC76E, Grave 708. Male, 19. Main late Roman cemetery. (Farwell and Molleson 1993:277).
139. PC76E, Grave 709. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:277).
140. PC76E, Grave 711. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:277).
141. PC76E, Grave 725. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:278).
142. PC76E, Grave 726. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:278).
143. PC76E, Grave 727. Female, 19. Main late Roman cemetery. (Farwell and Molleson 1993:278).
144. PC76E, Grave 730. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:278).
145. PC76E, Grave 732. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:278).
146. PC76E, Grave 735. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:278).
147. PC75E, Grave 738. 15, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:278).
148. PC75E, Grave 749. Male, 18. Main late Roman cemetery. (Farwell and Molleson 1993:279).
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149. PC75E, Grave 750. Male, 35. Main late Roman cemetery. (Farwell and Molleson 1993:279).
150. PC76E, Grave 758. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:279).
151. PC73E, Grave 761. 12, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:279).
152. PC73E, Grave 769. Male, 35. Main late Roman cemetery. (Farwell and Molleson 1993:279).
153. PC74E, Grave 772. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:279).
154. PC73E, Grave 775. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:279).
155. PC75E, Grave 777. 14, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:279).
156. PC75E, Grave 788. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:280).
157. PC75E, Grave 789. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:280).
158. PC75E, Grave 793. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:280).
159. PC75E, Grave 794. Female, 35. Main late Roman cemetery. (Farwell and Molleson 1993:280).
160. PC75E, Grave 794B. Female, 13. Main late Roman cemetery. (Farwell and Molleson 1993:280).161. 
PC75E, Grave 796. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:280).
162. PC73E, Grave 811. Female, 36-45. Main late Roman cemetery. (Farwell and Molleson 1993:281).
163. PC73E, Grave 825. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:281).
164. PC73E, Grave 839. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:282).
165. PC73E, Grave 840. 10, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:282).
166. PC73E, Grave 841. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:282).
167. PC73E, Grave 853. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:282).
168. PC74E, Grave 864. 14, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:283).
169. PC74E, Grave 865. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:283).
170. PC73E, Grave 881. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:283).
171. PC74E, Grave 900. 12, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:284).
172. PC75E, Grave 910. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:284).
173. PC74E, Grave 913. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:284).
174. PC76E, Grave 917. 13, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:284).
175. PC75E, Grave 919. 9, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:284).
176. PC75E, Grave 921. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:284).
177. PC75E, Grave 923. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:284).
178. PC75E, Grave 935. Male, 20. Main late Roman cemetery. (Farwell and Molleson 1993:285).
179. PC75E, Grave 937. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:285).
180. PC76E, Grave 952. Female, 16. Main late Roman cemetery. (Farwell and Molleson 1993:285).
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181. PC75E, Grave 959. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:286).
182. PC75E, Grave 961. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:286).
183. PC76E, Grave 977. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:286).
184. PC76E, Grave 978. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:286).
185. PC76E, Grave 980. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:286).
186. PC73E, Grave 991. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:287).
187. PC73E, Grave 995. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:287).
188. PC75E, Grave 1004. Female, 18. Main late Roman cemetery. (Farwell and Molleson 1993:287).
189. PC76E, Grave 1025. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:288).
190. PC76E, Grave 1030. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:288).
191. PC73E, Grave 1043. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:288).
192. PC73E, Grave 1050. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:288).
193. PC73E, Grave 1057. Female, 35. Main late Roman cemetery. (Farwell and Molleson 1993:289).
194. PC73E, Grave 1066. Male, 20. Main late Roman cemetery. (Farwell and Molleson 1993:289).
195. PC75E, Grave 1068. 13, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:289).
196. PC75E, Grave 1090. 15, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:290).
197. PC75E, Grave 1093. Male, 35. Main late Roman cemetery. (Farwell and Molleson 1993:290).
198. PC75E, Grave 1095. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:290).
199. PC75D, Grave 1115. Female, 45. Main late Roman cemetery. (Farwell and Molleson 1993:291).
200. PC75E, Grave 1122. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:291).
201. PC75E, Grave 1123. Male, 20. Main late Roman cemetery. (Farwell and Molleson 1993:291).
202. PC79E, Grave 1137. Female, 17. Main late Roman cemetery. (Farwell and Molleson 1993:292).
203. PC79E, Grave 1141. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:292).
204. PC79E, Grave 1147. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:292).
205. PC79E, Grave 1148. Female, 17. Main late Roman cemetery. (Farwell and Molleson 1993:292).
206. PC W189, Grave 1150. Juvenile. Main late Roman cemetery. (Farwell and Molleson 1993:292).
207. PC79E, Grave 1153. 14, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:292).
208. PC79E, Grave 1155. 16, unsexed. Main late Roman cemeteiy. (Farwell and Molleson 1993:292).
209. PC79E, Grave 1157. Male, 30. Main late Roman cemetery. (Farwell and Molleson 1993:292).
210. PC79E, Grave 1159. 12, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:292).
211. PC79E, Grave 1168. 14, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:293).
212. PC79E, Grave 1179. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:293).
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213. PC W 189, Grave 1185. Female, 36-45. Main late Roman cemetery. (Farwell and Molleson 1993:293).
214. PC79E, Grave 1188. 13, unsexed. Post-Roman burial. (Farwell and Molleson 1993:293).
215. PC79E, Grave 1193. Male, 19. Main late Roman cemetery. (Farwell and Molleson 1993:294).
216. PCW189, Grave 1195. Male, 20-35. Main late Roman cemetery. (Farwell and Molleson 1993:294).
217. PCW189, Grave 1199. Female, 20-35. Main late Roman cemetery. (Farwell and Molleson 1993:294).
218. PC79E, Grave 1207. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:294).
219. PC76E, Grave 1216. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:295).
220. PC79E, Grave 1222. Female, 17. Main late Roman cemetery. (Farwell and Molleson 1993:295).
221. PC79E, Grave 1225. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:295).
222. PC79E, Grave 1228. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:295).
223. PC79E, Grave 1236. Female, 30. Main late Roman cemetery. (Farwell and Molleson 1993:295).
224. PC79E, Grave 1239. Male, 20. Main late Roman cemetery. (Farwell and Molleson 1993:295).
225. PC79E, Grave 1247. Male, 20. Main late Roman cemetery. (Farwell and Molleson 1993:296).
226. PC79E, Grave 1257. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:296).
227. PC79E, Grave 1258. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:296).
228. PC79E, Grave 1315. 11, unsexed. Main late Roman cemetery. (Farwell and Molleson 1993:298).
229. PC79E, Grave 1320. Female, 25. Northern peripheral cemetery. (Farwell and Molleson 1993:298).
230. PC79E, Grave 1325. Male, 20. Main late Roman cemetery. (Farwell and Molleson 1993:298).
231. PC79E, Grave 1331. Male, 20. Main late Roman cemetery. (Farwell and Molleson 1993:298).
232. PC79E, Grave 1332. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:298).
233. PC79E, Grave 1334. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:299).
234. PC79E, Grave 1335. Female, 25. Main late Roman cemetery. (Farwell and Molleson 1993:299).
235. PC79E, Grave 1336. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:299).
236. PC79E, Grave 1346. Female, 20. Main late Roman cemetery. (Farwell and Molleson 1993:299).
237. PC79E, Grave 1350. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:299).
238. PC79E, Grave 1374. Male, 25. Main late Roman cemetery. (Farwell and Molleson 1993:300).
239. PC79E, Grave 1384. Female, 17. Main late Roman cemetery. (Farwell and Molleson 1993:301).
240. PC79E, Grave 1396.* Male, 25. Late Iron Age. (Farwell and Molleson 1993:301).
241. PC79G, Grave 1411. Male, 16. Outlying late Roman burial. (Farwell and Molleson 1993:302).
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Appendix B
Dental Non-Metric Variables
Appendix B- Dental Non-Metric Variables
This appendix contains details descriptions of each of the dental non-metric traits used to record data from the 
specimens described in Appendix A. The descriptions are taken verbatim from a 1991 paper by Turner, 
Nichol and Scott (pp. 13-31), as this paper provides the proper descriptions for the casts used in the Arizona 
State University Dental Anthropology System. The use of exactly the same parameters by each researcher is 
intended to increase inter-observer repeatability.
Shoveling
The presence of lingual marginal ridges. Can be found on the upper incisors, upper canines and lower 
incisors.
Reference plaques: UI1 shoveling, UI2 shoveling, LI shoveling.
Grades:
0. None: Lingual surface is essentially flat.
1. Faint: Very slight elevations of mesial and distal aspects of lingual surface can be seen and palpated.
2. Trace: Elevations are easily seen. This grade is probably considered minimal expression by most 
observers.
3. Semishovel: Stronger ridging is present and there is a tendency for ridge convergence at the cingulum.
4. Convergence and ridging are stronger than in grade 3.
5. Shovel: Strong development of ridges, which almost contact t the cingulum.
6. Marked shovel: Strongest development. Mesial and distal lingual ridges are sometimes in contact at the 
cingulum.
7. (UI2 only): Expression exceeds grade 6. To be considered barrel-shaped, the form should not result from a 
hypertrophied tuberculum dentale.
Labial Convexity (Curvature)
The labial surface of the upper incisors, when viewed from the occlusal aspect, can range from being 
essentially flat to showing a marked degree of convexity.
Reference plaques: UI curvature
0. Labial surface is flat.
1. Labial surface exhibits trace convexity.
2. Labial surface exhibits weak convexity.
3. Labial surface exhibits moderate convexity.
4. Labial surface exhibits pronounced convexity.
Double-shoveling
The presence of labial marginal ridges on any of the following: upper incisors, upper canine, upper first 
premolar and lower incisors.
Reference plaques: UI double shoveling
0. None: Labial surface is smooth.
1. Faint: Mesial and distal ridging can be seen in strong contrasting light. Distal ridge may be absent in this 
and stronger grades.
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2. Trace: Ridging is more easily seen and palpated.
3. Semi-double-shovel: Ridging can be readily palpated.
4. Double-shovel: Ridging is pronounced on at least one-half of the total crown height.
5. Pronounced double-shovel: Ridging is very prominent and may occur from the occlusal surface to the 
crown-root junction.
6. Extreme double-shovel.
Tuberculum Dentale
Very difficult to quantify, and the makers of the ASU system state they feel their own plaque is not 
completely adequate.
This feature occurs in the cingulum region of the lingual surface of the upper incisors and canine. It can take 
the form of ridges on the lingual surface or various degrees of expression of a cusp.
Reference plaques: UI Tuberculum Dentale
0. No expression. Cingular region of the lingual surface is smooth. Ignore any shoveling present.
1. Faint ridging. Matches grade 1 of the SU UI1 T.D. plaque.
2. Trace ridging. Matches grade 2 of the SU UI1 tuberculum dentale plaque.
3. Strong ridging. Matches grade 3 of the SU UI1 tuberculum dentale plaque.
4. Pronounced ridging. Matches grade 4 of the SU UI1 tuberculum dentale plaque.
5-. A weakly developed cuspule is attached to either the mesio- or distolingual marginal ridge. Cuspule apex 
is not free. Not represented on plaque.
Pegging
Peg-Shaped Incisor
Peg-shaped upper lateral incisor - defined by various workers as a tooth, which is very reduced in size and 
lacking the normal crown morphology, being instead peg-shaped. A continuum probably exists that ends with 
congenital absence of the tooth, the peg form being near the absence threshold.
Reference plaques: none
0. Normal sized incisor.
1. Incisor reduced in size, but having normal crown form.
2. Peg-shaped as defined above.
Peg-Shaped Molar
Upper third molar. Recognised by many workers as a small tooth lacking the appropriate crown morphology. 
As with the lateral incisor, with the peg-shaped form being near the absence threshold.
Reference plaques: none
0. Full-sized crown with normal third molar morphology.
1. Molar reduced in size to between 7mm to 10mm buccolingual diameter. Form is near normal or somewhat 
"shriveled".
2. Molar is <7mm in buccolingual diameter. Crown is peg or cone-shaped with rarely more than two rounded 
cusps lacking any secondary morphology. Root is simple and single.
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Canine Mesial Ridge
Normally the mesiolingual marginal ridge of the upper canine is similar in size to the distolingual marginal 
ridge. Occasionally the mesial ridge is larger than the distal, and, in pronounced cases, it possesses a distal 
deflection approximately two-thirds of the way down from the occlusal surface due to its attachment to the 
tuberculum dentale. Most common in African Bushmen.
Reference plaques: UC mesial ridge
0. Mesial and distal lingual ridges are the same size. Neither is attached to the tuberculum dentale if present.
1. Mesiolingual ridge is larger than the distolingual, and is weakly attached to the tuberculum dentale.
2. Mesiolingual ridge is larger than the distolingual, and is moderately attached to the tuberculum dentale.
3. Mesiolingual ridge is much larger than the distolingual, and is fully incorporated into the tuberculum 
dentale. The canine lingual surface morphology appears strongly asymmetrical when viewed from the lingual 
aspect.
Distal Accessory Ridge
Occurs in the distoligual fossa between the tooth apex and the distolingual marginal ridge on upper and lower 
canines. Difficulties with it being worn off mean should use children and young adults. Also be careful of 
using samples where male and female samples uneven.
Reference plaques: UC Distal Accessory Ridge, LC Distal Accessory Ridge.
0. Distal accessory ridge is absent.
1. Distal accessory ridge is very faint.
2. Distal accessory ridge is weakly developed.
3. Distal accessory ridge is moderately developed.
4. Distal accessory ridge is strongly developed.
5. Distal accessory ridge is very pronounced.
Upper Molar Cusp 3 (Metacone-)
The distobuccal cusp or cusp three of the upper molars. Absence and weaker forms of expression are 
extremely rare for Ml and M2, but do occasionally occur on M3.
Reference plaques: UM metacone
0. Third cusp is absent.
1. An attached ridge is present at the third cusp site, but there is no free apex.
2. A faint cuspule with a free apex is present.
3. Weak cusp is present.
3.5. An intermediate-sized cusp is present.
4. Cusp 3 is large.
5. Cusp 3 is very large (equal in size to a large Ml cusp 4).
Upper Molar Cusp 4 (Hvpocone)
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The fourth cusp, or distolingual cusp, on upper molars. Absence and severely reduced forms of this cusp are 
more common on Ml and M2 than the same expression of cusp 3. Personal judgment is required for the third 
molar because many distal accessory cuspules can be present, and cusp 5 can be larger than cusp 4.
Reference plaques: UM Hypocone
0. No fourth cusp. Site is smooth.
1. Faint ridging is present at the site.
2. Faint cuspule present.
3. Small cuspule present.
3.5. Moderate-sized cusp present.
4. Large cusp present.
5. Very large cusp present.
Upper Molar Cusp 5 (Metaconule)
A fifth cusp, the metaconule, may occasionally be present in the distal fovea of the upper molars between 
cusps 3 and 4. When present, cusp 5 usually has two adjacent distal grooves. On a worn tooth double 
grooving can be used to identify that cusp 5 had been present. However, this means of identification should 
not be used for the third molar, where multiple distal grooves are common, even in the absence of any cusps.
Reference plaques: UM Cusp 5
0. Site of cusp 5 is smooth, there being only a single distal groove present separating cusps 3 and 4.
1. Faint cuspule present.
2. Trace cuspule present.
3. Small cuspule present.
4. Small cusp present.
5. Medium-sized cusp present.
Carabelli's Cusp
A cusp occurring on the lingual surface of the cusp 1 on the upper molars.
Reference plaques: UM Carabelli’s Trait
0. The mesiolingual aspect of cusp 1 is smooth.
1. A groove is present.
2. A pit is present.
3. A small Y-shaped depression is present.
4. A large Y-shaped depression is present.
5. A small cusp without a free apex occurs. The distal border of the cusp does not contact the lingual groove 
separating cusps 1 and 4.
6. A medium-sized cusp with an attached apex making contact with the medial lingual groove is present.
7. A large free cusp is present.
Parastvle
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A paramolar cusp most commonly found on the buccal surface of cusp 2 of the upper third molar. May also 
be present on upper Ml and M2. Given the rarity of the parastyle any expression on the buccal surface is 
scored.
Reference plaques: UM Parastyle
0. The buccal surfaces of cusps 2 and 3 are smooth.
1. A pit is present in or near the buccal groove between cusps 2 and 3.
2. A small cusp with an attached apex is present.
3. A medium sized cusp with a free apex is present.
4. A large cusp with a free apex is present.
5. A very large cusp with a free apex is present. This form usually involves the buccal surface of both cusps 2 
and 3.
6. An effectively free peg-shaped crown attached to the root of the third molar is present. This condition is 
extremely rare.
Lower Premolar Lingual Cusp Variation
Various systems have been created to classify the variation of lower premolar crowns. The ASU system 
considers only the number of cusps and their relative size.
Reference plaques: LP1 Cusp
A. No lingual cusp: Lingual cusps may be absent. A ridge may be present that suggests a much reduced 
structure without a free tip, but it is scored as cusp absent.
0. One lingual cusp: size and form may vary a great deal but tip can be seen.
1. One or two lingual cusps: This indecisive class should not be used for worn teeth.
2. Two lingual cusps: Mesial cusp is much larger than distal cusp.
3. Two lingual cusps: Mesial cusp is larger than distal cusp.
4. Two lingual cusps: Mesial and distal cusps are equal in size.
5. Two lingual cusps: Distal cusp is larger than mesial cusp.
6. Two lingual cusps: Distal cusp is much larger than mesial cusp.
7. Two lingual cusps: Distal cusp is very much larger than mesial cusp. With wear, this class can be confused 
with grade 0. When in doubt, score individual as missing data.
8. Three lingual cusps: Each is about the same size.
9. Three lingual cusps: Mesial cusp is much larger than medial and/or distal cusp. With wear, grade 9 can be 
confused with grade 3. When in doubt, score individual as missing data.
Anterior Fovea
Lower first molar. Is located on the anterior occlusal surface and termed precuspidal fossa.
Reference plaques: LM1 Anterior Fovea
0. Anterior Fovea is absent. The sulcus between cusps 1 and 2 continues without interruption from the center 
of the occlusal surface to the mesial border.
1. A weak ridge connects the mesial aspects of cusp 1 and 2 producing a faint groove.
2. The connecting ridge is larger and the resulting groove deeper than in grade 1.
3. Groove is longer than in grade 2.
4. Groove is very long and mesial ridge is robust.
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Deflecting Wrinkle
The form of variation on the medial ridge of cusp 2 on the lower first molar.
Reference plaques: LM Deflecting Wrinkle
0. Deflecting wrinkle is absent. Medial ridge of cusp 2 is straight.
1. Cusp 2 medial ridge is straight, but shows a midpoint constriction.
2. Medial ridge is deflected distally, but does not make contact with cusp 4.
3. Medial ridge is deflected distally forming an L-shaped ridge. The medial ridge contacts cusp 4.
Protostylid
A paramolar cusp found on the buccal surface of cusp 1 on the lower molars. Normally associated with the 
buccal groove separating cusps 1 and 3, the protostylid is most common on the first and third molars.
Reference plaques: LM Protostylid
0. No expression of any sort. Buccal surface is smooth.
1. A pit occurs in the buccal groove.
2. Buccal groove is curved distally.
3. A faint secondary groove extends mesially from the buccal groove.
4. Secondary groove is slightly more pronounced.
5. Secondary groove is stronger and can be easily seen.
6. Secondary groove extends across most of the buccal surface of cusp 1. This is considered a weak or small 
cusp.
7. A cusp with a free apex occurs.
Lower Molar Cusp No.
The number of cusps on the lower molars. Cusps are scored as present regardless of size.
Reference plaques: None
4. Cusps 1-4 (cusps 1, 2, 3 and 4).
5. Cusp 5 is also present.
6. Cusp 6 is also present.
Lower Molar Cusp 5
Cusp 5, or the hypoconulid, occurs on the distal occlusal aspect of the lower molars. It is graded in terms of 
size only in the absence of cusp 6. There is no way to know if a single distal cusp is number 5 or 6. If single, 
assume cusp 5 as 6 seems to be supernumerary cusp.
Reference plaques: LM cusp 5
0. No occurrence of cusp 5. The molar has only 4 cusps (cusps 1-4).
1. Cusp 5 is present and very small.
2. Cusp 5 is small.
3. Cusp 5 is medium-sized.
4. Cusp 5 is large.
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5. Cusp 5 is very large.
Lower Molar Cusp 6
Cusp 6, the entoconulid or tuberculum sextum, occurs in the distal fovea of the lower molars lingual to cusp 
5. It is scored by the relative size of cusp 5. There is no way of knowing if a single distal cusp is 5 or 6. This 
procedure requires that there be two distal cusps to define cusp 6.
Reference plaques: LM cusp 6
0. Cusp 6 is absent.
1. Cusp 6 is much smaller than cusp 5.
2. Cusp 6 is smaller than cusp 5.
3. Cusp 6 is equal in size to cusp 5.
4. Cusp 6 is larger than cusp 5.
5. Cusp 6 is much larger than cusp 5.
Lower Molar Cusp 7
Cusp 7, the metaconulid or tuberculum intermedium, occurs in the lingual groove between cusps 2 and 4 of 
the lower molars, most commonly on the first molar.
Reference plaques: LM cusp 7
0. No occurrence of cusp 7.
1. Faint cusp is present. Two weak lingual grooves are present instead of one.
1 A. A faint tipless cusp 7 occurs displaced as bulge on the lingual surface of cusp 2.
2. Cusp 7 is small.
3. Cusp 7 is medium sized.
4. Cusp 7 is large.
Root Nos.
Premolar Root No.
The upper premolars are usually single-rooted. When two roots are present there is normally a buccal and a 
lingual root. Three roots result from the bifurcation of the buccal root. When multiple roots occur, they are 
usually on the first premolar.
1. One root: tip may be bifurcated.
2. Two roots: Separate roots must be greater than one-quarter to one-third of the total root length.
3. Three roots: Length defined as in grade 2.
Upper Molar Root No.
The upper first molar usually has three roots. The greatest variation in root number occurs on the second 
molar. The third molar usually has one or two roots; rarely, five or more are present on the third upper molar.
1. One root: tip may be bifurcated with deeply inset developmental grooves.
2. Two roots: Separate roots are greater than one-quarter to one-third of the total root length. Length 
determination should take into account bending which is common on third molars.
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3. Three roots: Length defined as in grade 2.
4. Four roots: Length defined as in grade 2.
Lower Canine Root No.
The mandibular canine can have one or two roots.
1. One root.
2. Two roots, free for more than one-quarter to one-third of the total lingual root length.
Lower Molar Root No.
Turner states that the lower molars can have one to three roots. In this study specimens were examined that 
had four roots.
A single-rooted first molar can occur as indicated above, apparently because of the failure of complete 
separation of a double-rooted condition. The rule to follow for all molars is that, when no light can be seen 
between incompletely separated mesial and distal roots the tooth should be considered single rooted. Even if 
the root tips are united, light through the middle of the root defines a two-rooted molar. Occasionally, one 
will find a lower first or third molar that has the one root form, but also possess the supernumerary third distal 
root. In such cases, the tooth is scored as having two roots, even though this may be homologically 
erroneous. I cementosis is excessive the individual should be scored as "missing data". The third molar may 
have so much developmental noise, in the form of cementosis, bent roots, and hypoplasia that the scoring of 
root number is difficult and susceptible to error.
1. One root: Root tip may be bifurcated. If tips are free for more than one-quarter to one-third of the total 
root length, score as two roots. The first molar root length will usually be U-shaped in cross section with a 
deep developmental groove in the lingual surface. In the second and third molar, a single deep lingual, or 
deep lingual and buccal developmental grooves can occur.
2. Two roots: Two separate roots exist for at least one-quarter to one-third of the total root length. A strong 
distolingual radical is likely an unattached supernumerary third root.
3. Three roots: A third (supernumerary) root is present on the distolingual aspect. It may be very small but it 
is usually about one-third the size of a normal distal root.
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UM2 CUSP 4 CM N"> o * I O ^ 3 LO * 3 ■k ■k o •k r o <3 *3 r o LO ■3- LO ■k ■k LO * •k ^ 3
UM1 CUSP 4 LO LO * LO LO LO LO LO LO •k LO LO LO LO LO LO LO * LO LO •k ■k LO ■k ■k LO
UM 3 CUSP 3 LD LO * ■k LO •k LO LO CM ■k LO * ■k LO LO LO LO LO LO * •k •k LO ■k ■k LO
UM2 CUSP 3 LO LO LO LO LO LO LO LO LO LO ■k LO LO LO LO LO LO LO LO LO ■k ■k LO ■k •k LO
UM1 CUSP 3 LO LO * LO LO LO LO LO LO LO LO LO LO LO LO LO LO ■k LO LO ■k •k LO ■k •k LO
UP2 ROOT. NO. * r~ T TT“ •k V V“ - ■k V T— T- ■k V V * CM V ■k ■k ■k •k •k V“
UP1 ROOT. NO. * CM CM CM ■k CM CM V- ■k T— CM ■k CM CM r— ■k CM CM * ■k ■k ■k ■k ■k V
UC DR V * 3 * * CM O CM o -k * •k ■k ■k r o CM * 3 LO * ■k •k ■k ■k ■k O
UC MR o CM * * O o O CM o ■k ■k * * ■k o O O * O * ■k •k ■k ■k ■k o
DBASE NO. rv CO CD o V CM r o <3 LO CO CO O) o r - CM ro LO CO 00 O ) o CMCM CM CM r o r o r o r o r o r o r o r o r o r o «3- »3 *3- «3 * 3 ^3 'd- «d- LO LO LO
LM 3 P /1 /* o o O O * ■k * * O - o •k ■k V V“ o o ■k - * -k o O ■k •k
LM 3 ROOT NO. * V CM CM * * * * * CM T " ■k ■k * ro CM CM ■k ■k •k •k -k CM V CM •k
LM 2 ROOT NO . * TT" CM CM * CM * * * CM CM ■k * ■k CM CM CM * ■k CM ■k •k CM V CM ■k
LM1 ROOT NO . * CM CM CM * * * * * CM CM ■k ■k •k * CM CM ■k •k CM CM CM CM CM CM ■k
LM 3 CUSP 7 o O O O * * * * o O ■k ■k o •k o O O o •k O •k ■k O O O ■k
LM 2 CUSP 7 o o O O O o * * o O * ■k o •k o o O o •k O o o O o o ■k
LM1 C USP 7 o o O O o o * * o O o ■k o * o o O o •k O o o O o o ■k
LM 3 C USP 6 o CM O O * * * * o o o ■k o •k o o o o ■k o ■k ■k O o o ■k
LM 2 C USP 6 o V O O o o * * o o o ■k o * o o o o * o o o o ■k ■k ■k
LM1 C USP 6 o o o O o o * * <sf o o * o ■k o o o o * o o •k ■k ■k •k •k
LM 3 C USP 5 o ID i n i n * o * * O i n 'd ' ■k o ■k o ro i n ro ■k LO •k ■k i n ' d - i n ■k
LM 2 CUSP 5 o *d- o o o i n * * O o o ■k o * o o o O * i n o CM o o o ■k
LM1 CUSP 5 i n i n i n i n i n i n * * i n i n i n ■k i n •k o i n i n «d- ■k LO i n LO i n o i n ■k
LM 3 CUSP NO . ID i n i n * o * * «sr i n i n ■k ■k i n i n i n ■k i n * ■k i n i n i n ■k
LM 2 C USP NO . «3- CO "sf «d- 'd ' i n * * < d * d -k «d- ■k «d- ■k i n LO •d- <d- ■k
LM1 C USP NO . i n i n i n i n i n i n * * CD i n i n ■k i n ■k ■d- i n i n LO * LO LO LO i n «d- i n ■k
LM 3 P S o o o o * * * * o o o * o * o O O o ■k o ■k •k o ■k o ■k
LM 2 P S o o o o o o * * o o o ■k o * o o O o ■k o o ■k o ■k o •k
LM1 P S o o o o o o * * o O o ■k o ■k o o O o ■k o o o o •k o •k
LM1 DW CM o o * CM CM * * ro CM * ■k ■k * •k o o CM ■k CM V ro ■k •k ■k ■k
LM1 AF O ro o * CM O * * ro o •k •k •k ■k ■k CM o V ■k ro V ■k ■k ■k •k
LP1 ROOT NO . O r - CM ro * * O * o •k i n •k o •k o o ■k V ■k V <d- ■k ro ■k
LC ROOT NO . * r - V V T " * * * * ■k T - ■k r — V V r ~ ■k V •k V “ r ~ •k V
L P 2 C USP NO . o * * CM CM * ■k r v i n ■k ■k CM ■k •k •k CO LO •k CM ■k •k •k ■k ■k •k
LP1 CUSP NO. CO r^ * * r-v CD * * CD ■k ■k CD ■k ■k ■k r* . ro •k CO ■k r v o * ■k •k
LC DAR o O o O CM O * * o o ■k ■k O ■k * - CM V ■k ro o o o ■k ■k ■k
DBASE NO. CO CD O V CM ro <d- i n CO 0 0 CD o V- CM ro i n CD 0 0 CD o CMCM CM CM ro ro ro ro ro ro ro ro ro ro •d <d <d •d- <d- •d- ■d- i n i n i n
UI2 PEC * * * * * * * o o o ■k * ■k o * O O ■k o o ■k * * ■k * o
UC TD o o * * * * •k o o o ■k * ■k <d- •k O •k ■k ro ■k ■k ■k •k ■k * <d-
UI2 TD * * * * * * ■k o o o •k ■k •k ro -k O •k ■k o * * ■k * ■k o
UI1 TD * * * * * * •k o o o * •k ■k V ■k O •k •k ro •k ■k ■k ■k ■k ■k CM
UP1 DS CM V * * * * ■k o o V * ■k ■k CM •k O •k ■k o o o •k ■k ■k ■k <d-
UC DS r~ O * * * ■k ■k o o o ■k o ■k «d- ■k O •k ■k V ■k o ■k •k * ■k ro
UI2 DS * * * * * ■k ■k o T— o ■k ■k ■k * r~ ■k ■k V o o •k ■k •k ■k V
UI1 DS * * * * * * * o o ■k ■k * ■k - •k * CMo ■k * ■k ■k ■k
UI2 CURV * * * * * * * V - o o ■k •k ■k o •k O * ■k O o o ■k * ■k ■k o
UI1 CURV * * * * * * ■k V " o o * ■k ■k o ■k O ■k ■k O o ■k ■k •k * ■k o
UC SHOV O o * * * •k ■k ■k o ■k ■k ■k * o ■k o ■k ■k O •k ■k * ■k ■k ■k o
UI2 SHOV * * * * * ■k ■k o o o * •k * o * o * •k T ~ ■k ■k •k ■k -k ■k o
UI1 SHOV * * * * * * ■k •k o o ■k * ■k T— * o ■k ■k o •k ■k * ■k * •k o
INDIVIDUAL ro C Oro C DN O 40 r - 42 ro «d-<d- i n<d- 46 C O<d- 49
r 
so m C Mi n C M ro T C M ro i n C O
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LI2 DS * * * o o * * * O O O * O * o O O o * * ■k o •k ■k ■k
LI1 DS * * * * O * * * O O O * O * T— o O O o * * ■k * o * ■k
LI2 SHOV * * * V“ o * * ■k O O O * O * V o O O o o * ■k o * * *
LI1 SHOV * * * * o * * * * O O * O * o o O O o o * * * o ■k *
UM 3 R /PEC V CM * * * * * * O * * * * * T“ * * * * V - ■k ■k •k ■k ■k
UM 3 ROOT. NO. NO * * * * * * * CM v~ * * * * * CM * * * * CM * * * •k ■k
UM2 ROOT. NO. CM CM * * * * * NO CM NO NO * * NO * CM * * NO * NO * •k ■k * NO
UM1 ROOT. NO. NO NO * * * * * NO NO NO NO * * * * NO * * NO NO NO •k * ■k NO NO
U M 3 PA RA O * * * * * * * O O * * * o * O * * * * O ■k ■k * ■k ■k
UM 2 PA RA o o * * * * * o O O * * * o * O * * o * O •k ■k ■k ■k o
UM1 PA RA * * * * * * * o O o * * * o * O * * o * O ■k ■k •k * o
U M 3 CARA o o * ■K * * * * O i n * * * o * O * * * * ■k ■k ■k ■k ■k •k
UM 2 CARA o o * * * * * * o O * * * V * O * * o * ■k * •k ■k ■k
UM1 CARA * * * * * * * * o o * * * v - * o * * o * ■k ■k ■k ■k ■k i n
U M 3 CUSP 5 o * * * * * * «K o o * * * O * o * * * * ■k ■k ■k ■k ■k ■k
UM 2 CUSP 5 o o * * * * * * o o * * * o * o * * o * ■k ■k ■k ■k -k o
UM1 CUSP 5 o o * * * * * * * o * * * o * * * * o * ■k •k -k ■k o o
UM 3 CUSP 4 o * * * * * * * o o * * * CM * o * * * * i n •k ■k •k * ■k
UM 2 CUSP 4 CM o * * * * * i n o V“ * * * o * o * * CM * i n * ■k ■k ■k u o
UM1 CUSP 4 i n m * * * * * i n m i n i n * * i n * i n * * i n i n i n ■k ■k ■k i n i n
U M 3 CUSP 3 i n * * ■k * * * * i n i n * * * •sf * i n * * * * i n •k * ■k ■k *
UM 2 CUSP 3 i n i n * * * * * i n i n i n i n * * i n * i n * * i n * i n •k ■k ■k * u o
UM1 CUSP 3 i n i n * * * * * i n i n i n i n * * i n * i n * * i n uo i n ■k * ■k i n u o
U P 2 ROOT. NO. V * * * * * V V CM * * * V * - r* * T— CM V ■k •k •k r— V“
U P1 ROOT. NO. V * * * * * V CM - * * * CM * CM r - * r~ V CM ■k ■k * CM CM
UC DR * * * * * * * * O * * * * * O * * O * •k •k * ■k ■k O
UC MR * * * * * * * * O * * * * O * O * * O * ■k ■k •k ■k ■k O
DBASE NO. no i n CD CO CD o V CM NO i n CO CO CD o r- CM NO *sT i n CD i \ 00i n m i n i n i n i n i n ID CD CD CO CD CD CD CO CD CD r- rv Cv
LM3 P /1 /* * * * V - o * o ■k V O o •k ■k ■k * o o ■k •k o T” ■k o o o o
LM3 ROOT NO. * * ■k CM CM ■k CM •k CM CM * ■k ■k •k * CM •k ■k V CM •k - V CM CM
LM2 ROOT NO. * * •k CM CM * CM * CM CM T - CM V” ■k CM CM CM CM CM CM ■k - CM CM CM
LM1 ROOT NO. * * * CM CM ■k CM CM CM CM ■k CM CM ■k CM CM CM CM CM CM CM •k ■k CM •k CM
LM3 CUSP 7 * * ■k O o ■k O * O O o ■k ■k ■k •k o o ■k ■k •k ■k -k o O o o
LM2 CUSP 7 * * * O o •k O ■k O O o •k o ■k o o •k o o •k ■k o o o o o
LM1 CUSP 7 * * * O o ■k o o O O o ■k o ■k o o ■k o o •k •k o o o ■k o
LM3 CUSP 6 * * * O o ■k o ■k CM o o ■k * ■k * o o ■k •k •k ■k ■k o o ro o
LM2 CUSP 6 * * * •k ■k •k o * ■k o o ■k o * o o •k ■k o ■k ■k o o o O o
LM1 CUSP 6 * * ■k * ■k ■k o •k * ■k ro •k •k ■k ■k •k ■k ■k •k ■k ■k o o o ■k o
LM3 CUSP 5 * * * o o •k o ■k ■k in o ■k * •k ■k in o ■k ■k in ■k * o o in ro
LM2 CUSP 5 * * -k o in * o ■k ro o o •k o ■k o o ■k o ro o ■k in o o o o
LM1 CUSP 5 * * •k in in * in in in CM * in in ■k CM ■k in in •k ■k m CM o ■k ro
LM3 CUSP NO. * * ■k *d «3- ■k *d •k CO in d * * ■k •k in <d ■k ■k in ■k -k d- *d CO in
LM2 CUSP NO. * * ■k ■d in ■k ■k in d- d d d ■k 3^- in •d ■k in ■d ro
LM1 CUSP NO. * * •k in in -k in in in in CO in in ■k in in ■k m in ■k -k in in *3- •k in
LM3 PS * * ■k * O * o ■k O o o -k •k * ■k o o ■k ■k •k o ■k o o o O
LM2 PS * •k * ■k O * o ■k O o o ■k o ■k ■k o o ■k o ■k o o o o o o
LM1 PS * * * ■k o * o ■k O o o ■k o •k ■k o •k ■k o •k o o o o ■k O
LM1 DW * * ■k * •k ■k ■k ■k * o * ■k •k ■k ■k o ■k ■k ■k •k ■k CM CM o -k ro
LM1 AF * * ■k * ■k ■k * * •k o d ■k ■k ■k ■k o ■k •k ■k ■k ■k O o o ■k O
LP1 ROOT NO. * * •k o ro •k •k CM o o o * o ■k V o o o o o ro o in o ■k
LC ROOT NO. * * ■k V •k * T—V o ■k V ■k T" o •k v- T V •k V T—V" •k
LP2 CUSP NO. * * •k ■k ■k ■k ■k * CM o ■k * ■k rv CM ■k ■k ro ■k •k ■k in CM CM 00
LP1 CUSP NO. * * ■k •k ■k •k •k ■k o o ■k CM ■k o o ■k CO ro ■k •k ro CD CO ■k
LC DAR * * * o O * ■k * * o ■k ■k O ■k o o ■k •k O ■k •k ■k o O o ■k
DBASE NO. ro *d in CO COC D o V CM ro d in CO 00 CD o CM ro in CO r-. 00L O L D in in in in in CO CO CO CO CO CO CO CD CO CD r^
U I2 PEG o o * o o * o * o o V o o * * o o o o o O o o o o o
UC TD o o * * CM * o CM ro * CM * * o o CM ro * ro o ro ■K
U I2 TD * o * ■sf * * o o * o ■K * o «3- ro o ■K Yt
UI1 TD * o * * * * ro y ~ ro o * o ■K * V o o * * o - * *
UP1 DS o o * V V " * o V O CM V Y“ o * * O o CM V " y— V o Y- V” Y—o
UC DS V o * V O * o O O CM V CM o * * O o o O O V Y ~ ro o o o
U I2 DS o o * O O * o * o V - V " * o * * o o V O O V o Y ~ o o Y“
UI1 DS o o o O o * o o o CM O ■K o * * o o o V * O o Y - o Y— Y
U I2 CURV hO o * CM ro * o * o o ro * V •K * o o o O o O o o o o o
UI1 CURV ro o o O CM * o o y- O O ■K o * * o o o o * O o o o o o
UC SHOV O o * O * * o o O O * o * * * o o o o * O o o o o o
U I2  SHOV * o * * * CM * o y~ o * * * * o o * O o o o o o
UI1 SHOV * o o * * * V “ CM v V * * * * * V- o o ro * * o o o o o
IN D IV ID U A L r v CO cr> CM T" CM ro ■nT Y“ CM ro LD Y“ CM ro in CD r - Y— CM T- CM ro
AGE RB RB RB RB RB < < < < < < < < < < < < < < < < < < R
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LI2 DS o o o O o * o o o o o O o o * o * o V O O o o o o o
LI1 DS * * o O o * o * o * * o o o * * o o V O o o o o o o
LI2 SHOV o o o O o * o o o o o o o o * * o O O o o o o o o
LI1 SHOV * * o * o * o * o * * o o o * * o o O O o o o o o o
U M 3 R /PEC V r - o o * o o * o CM * o * T— V * * O T— V T " * o o
U M 3 ROOT. NO . V - CM ro CM * v - * CM * V V * CM * T - * * * ro r - r ~ ro * * ro ro
U M 2 ROOT. NO. ( N CM ro ro ro * CM ro * V “ ro ro * CM ro * V - ro V ro ro ro * ro ro
UM 1 ROOT. NO. * ro * ro ro * ro CM ro ro ro ro ro * * ro * ro ro ro ro ro ro * * ro
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